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KARAOKE SOUND PROCESSORS 


@ These integrated circuits process iternal signals digitally. @ The most advanced technologies are used to produce 
They are superior in performance and versatility to these ICs, such as fine processing. A mass storage 
conventional analog processors. memory and microcomputer unit are built-in, and digital 

@A great variety of products are available, including one processors and analog processors are installed in mixture. 

"with video search function and another with a built-in These ICs are a step toward the development of the 
micro-phone amplifier. A suitable one can be_ selected “system-on-chip.” 


according to the specifications of the system. 


KARAOKE PLAYER BLOCK DIAGRAM 


‘M65835FP** 


TTT seus | a 






SELECTOR | M50196-001P | | 
CD | ! 
© \ 1 
Cc) VOCAL | ! se ; | 
: CUT ' ! : 
| | | CONTROLLER | | ! TONE/VOL Se bf Leh 
ss ea cee et |] piertat <I Ws 
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at fy: ‘i+ SOUND a 
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Gee ee he M62405FP PA 
, M62411FP 
. if it | M62417SP* = ia BASS 
| pos M62420FP ** yee SP 
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a ECHO/REVERVE | + | Vo ume es EXTRA BASS 
MIC: iE : | SYNTHES | ZER 
' M5218AL |: M65830AP,AFP | ele Diener a M51134P,FP 
pono tana M65831P,FP PhS wl Cech tlle aden ameneand 
Seren | | ' M65843P,FP MCU 
ee ee hae me taig * New product 
Dsl peter ah te BL lane ede ease J M37471 Kx Under development 


KARAOKE SOUND PROCESSOR LIST 


Key_contro 


Delay RAM | ‘eiatior | RAM | sure-| Mic 
time (BIT) fre haif tone (BIT) | "# | amp 


© Stereo or two channels) %*& New product %** Under development 




















Around function 


. . VCR 
Mic | Echo | Vocal | Bass | Line | song 
volume}volume| cut {| boost |mixing|selec- 

tion 





Control 


Type name 
system 


Band Vcc Icc | Outline 


M65830P,FP 24Pa/ 


-A~+3 
3kHz 18K 2420 


-20~+20 
steps 


M65835FP** | 139ms 32K mA] 100P6S-A 


M65840SP, 


28P4B/ 
FP* 


28P2W-A 


24P4/ 
24P2W-A 


a a 

pel TP Pe 
sep [rsime | amme | vox | = P| | | [eect | fm ara 
M65831P,FP TkHz | 48K Peet eg Py a4 sri or soma] 
waBeSDEP a ee a esl 5 [aon ar 
= fof] Hi |= bei be 

ns x] | 
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M65843P,FP | 125ms | 2kHz | 10K 


le eee eT ae 
bee eed eas 


ae ae EE 
Eat ee Je 


1kHz 
1kHz 


iS 


150ms 
150ms 


M6é5844P* 


M65845FP** 4 40mA]| 36P2R 


3-line - 
serial, or V 
3bit parallel 


M65846FP** 3kHz 16K 40mA| 32P2¥-A 
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SURROUND PROCESSOR 
@A wide choice of products are available, such as Dolby @ The Dolby prologic surround system can be formed with 
prologic surround processoes, surround processors and only two chips: a decoder and digital delay circuit. 
reverve sound processors. A suitable one can be selected @ The digital delay circuit and digital reverve circuit for the 
according to the application. surround system have all necessary functions built-in: an 
(televisions, audio-visual system amplifier, etc.) input/ output low-pass filter, analog-digital / digital-analog 
converter, and memory. 


DIGITAL SURROUND/ECHO SOUND CONTROLLING COMBINATION LARGE-SCALE INTEGRATED CIRCUIT BLOCK 
DIAGRAM (ANALOG 2ch INPUT > ANALOG 2ch OUTPUT) 


M65846FP ** 


Leh IN o o Lech OUT 






DIGITAL 
DELAY / ECHO 





SURROUND PROCESSOR BLOCK DIAGRAM (ANALOG 2ch INPUT ANALOG 4ch OUTPUT) 
Buffer 


Loh IN © . 
“1 M65830P/M65841SP ee ba o Leh OUT 
MODE SWITCH , BS | > © SLch OUT 
> D > 
O [—) 
: ! 


ie > o SRch OUT 
M51132L,FP EFFECT es EFFECT SWITCH 


Buffer VOLUME 
0 Rch OUT 
Reh IN o B ae 


*1 MODE SWITCH: A [L-R] STEREO INPUT 
MODE SWITCH: 2 fL +R} MONAURAL INPUT 


*2 EFFECT SWITCH: ON NO SURROUND OUTPUT. (2 SPEAKERS) 
OFF SURROUND OUTPUT. (4 SPEAKERS) 





DOLBY PROLOGIC SYSTEM BLOCK DIAGRAM 


INPUT SELECTOR 
Oo © (ANALOG SW) 


L. P. FILTER a FRONT 
SELECTOR *M62405FP / M62420SP** x 2 itt} HI an 
Pes eregner DIGITAL SOUND CONTROLLER 
Ht] Roh 


: ®) BALANCE 

om DECODER Bca DIGITAL SOUND NO | Z © 
®) z Tone z Vol (R) (R) 

: ie 


SUPER 
BASS 
SOUND 
SPEAKER 






SUPER BASS 
SOUND ENHANCER 
M51134P,FP 







DOLBY ee Pim 2 vol a 


PROLOGIC 


VIDEO 1 <t 
V 


T| CENTER 
Cch 


a 





° 
° 
° 
Oo 


Ee 
ted 
Ro ——_] 
VIDEO a¢ (8 
cS T| REAR 
ie 


pee | MCU [=> : I'C BUS |M62409FP reas 
* New product Bers SERIAL DATA CONTROL ]] Sch 
*%x*% Under development M65830P 3 
SORROUND PROCESSOR PRODUCT LIST ee tees asec 















Features Outline 
ES oed Builtin 8K bit SRAM 
M50198P,FP | Single chip digital delay Delay tine 5) rises. one satan S eHOmece. sa0 wee 24P4/24P2W-A 
M65830P,FP | Single chip digital delay Built-in 16K bit SRAM 24P4/24P2W-A 

















Delay time 0.5msec, one step 0.5~32msec 
M65841SP Digital reverve 40P4B 
M69032P Dolby prologic decoder — 


Builtin 40K bit SRAM, 163.8 msec max. High-performance version of 
M65846FP** | Single chip surround 








Input automatic balance, modified dolby B function and noise reduction function are built-in. Dolby 
prologic surround system can be formed with two chips when this IC is combined with digital 
delay circuit M65830P 


Built-in 16K bit SRAM, digital delay, delay volume, and line mixing amplifier 
Four modes (disco, hall, live and echo) are available. 





S6pin SDIP 


32P2W-A 









M50194AP. Reverve: delay time is output to 5 lines. 
processor 
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SOUND CONTROLLERS 






SOUND CONTROLLER BLOCK DIAGRAM (FOR HOME AUDIO SYSTEMS AND PORTABLE AUDIO SYSTEMS) 
i---M WMS cee 5s eecksoke eke ads ke wees oe / 
Senet a2 MpgayT@PN ose eee 4 
r-M62413FP*-.; ----- M62423FP*------------- M62408FP - --------- 
| r----------M62402GP-------- 3 
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SOUND CONTROLLER LIST | 
Vcc : 2 SUPPLY TYPE FOR HOME AUDIO SYSTEMS so Naw Brcauak- Heke Under aeveloument 
M62402GP 


ICG Master Tone control Optional in Distortion] S/N ratio ar Outline 
VpDC(V) | (mA) volume (bass/treble, G-EQ) functions Wess (x) (dB) interface 
- 7-Band min 9OdB 
+ e 
+7 5 TOE eT araphié Bass boost | 35 | 0.005 | Vo=1Vrms| 3iine | 100P6S-A 
- Bass boost 
_ - 5-Band min 96cB 
Me2408FP | +7 | 5 tect | graphic ene 3.0 | 0.005 |Vo=1Vrms| 3line |100P6S-A | 
zero-crOSS | equalizer No=15uV 
Vcc: 1SUPPLY TYPE FOR PORTABLE AUDIO SYSTEMS 
















Type name 







































min 94dB 
Vo=1Vrms 
No=20uV 














«Bass boost 





min 94dB 




















- Bass, mid ¢ Surround 
* Vocal cut Vo=1Vrms 42P2R-A 
treble *With key 


No=20uV 


control adapter 









- Bass boost 
- Surround 

:- Vocal cut 
- Mute 











min 94dB 
Vo=1Vrms 
No=20 nV 







- Bass, mid 


treble 3ine | 42P2R-A 


- Mute 


- Bass boost 
: Surround 
* Vocal cut 
* Mute 
ICC Master Tone control le Optional ae Distortion| S/N ratio | Micro- | 
e : voltage computer Outline 
vec(V) | Vop(Vv) | (mA) volume (bass/treble, G-EQ) functions (vrs) (%) (cB) interface 
Internal min 100dB 
+ 
supply No=10uV 
Internal min 100dB 
+ 3 
supply It No=10uV 
s Shand min 94.9dB 
M62412P* 10.7 1S 2.5 0.002 .| Vo=1Vrms 16P4 
| preset type No=18uV 
Internal - Output port min 100dB : 
power 45 ve ea 3-band ‘Input selector] 2.5 0.002 | Vo=1Vrms} 3-line | 64PEN-A 
supply (8bit + DAC) : Extra bass No=10uV 
Internal min 100.9dB 
VCA + DA 
supply it No=9uV 
= 
: | 



















Type name 





M51137FP 








“Shand . min 106.9dB 
M62415FP - LED driver 0.005 | Vo=1Vrms 24P4D 
preset type No=4.5uV 
min 101.9dB 
No=8uV 
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MITSUBISHI SOUND PROCESSOR ICs 


APPLICATION EXAMPLES 





SOUND CONTROLLERS 
SOUND CONTROLLER BLOCK DIAGRAM (FOR CAR AUDIO SYSTEMS) 
7 INPUT) M62406FP(3BAND TONE) M62419FP**(2BAND TONE) 
SELECTOR M51139FP ; 
MASTER FADER 
VOLUME VOLUME POWER AMPLIFIER 


LOUDNESSS TONE CONTROL 


atch 


MMM 
A 


RF TUNER =% 
BLOCK ae) 
pace 
—O 
CD PLAYER 
BLOCK sy 
—O 
=> 
TAPE DECK rs 
BLOCK 


*%x* Under development 


sea oaisesebee ce dock eel eee ete oe 





Vcc: 1 POWER SUPPLY TYPE FOR CAR AUDIO SYSTEMS Bo tiedey neseaaes 
: Icc Master Tone control Optional Meeeue |Distortion| S/N ratio | Nicro- ; 
veecv) | voD¢V) (oass/treble,6-E0) | funotions | iss | | CB) | intortace|_ OU*N® 
R-| -B . °F min 88dB 
5 15 sae pesnmig acer 1.8 | 0.005 |Vo=1Vrms} 3line | 60P6-B 
+ zero-cross treble _* Loudness > 
No=40uV 
= : . min 96dB 
M62406FP Bo. ae ee ee Lhe eeeet 13 | 001 |Vo=1Vrms} Stine | 64P6N-A 
+ zero-cross | treble - Loudness a 
No=15nV 
R — ladder min S6dB 
M62409FP 5 10 : - Loudness 2.2 0.003 | Vo=1Vrms| 3-line | 32P2U-B 
min 96dB 
M62419FP** 5 35 R — ladder - Bass, treble | « Fader 22 0.003 | Vo=1Vrms| 2-line | 42P2R-A 
No=15uV 


SOUND CONTROLLER BLOCK DIAGRAM (FOR TVs) 



















VSLF 
ee NPUT SELECTOR: DIGITAL SOUND CONTROLLER 
RYO (ANALOG SW) M62405P* 
input POWER AMPLIFIER 
Selsatar TONE CONTROL PSEUDO 
Ro BASS/TREBLE SURROUND = i Leh 
VIDEO 1 Lo “6 a SPEAKER 
O S 0 @ O 
° 
° 
Ro O 
VIDEO 3{t O ° O (R) ae SPEAKER 
Vo Sg B) 
M52470AP 
|?C-BUS | BASS 
M52471P pees a L mecca 
% New product SDA SCL 
acer aS REN | Saar ®C-BUS LINE 
Vec : 1 POWER SUPPLY TYPE FOR TVs %& New product *%* Under development 










































Maximum Micro- 











Soi wean Supply voltage Ice Master Tone control Optional output {Distortion} S/N ratio Sack aiesins 





R — ladder 


Gace tbs ee 1.7 | 0.02 |Vo=1Vrms 52P4B 

- Surround No =30uV 
[ewe [sum vate [| oa | aoe |feeivee| ae [strat 
R-ladder |: Bass, treble Tt 0.02 | Vo=1Vrms 20P4B 
No=30uV Bus 
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MITSUBISHI SOUND PROCESSOR ICs 


APPLICATION EXAMPLES 





ELECTRONIC VOLUME, GRAPHIC EQUALIZER 
. , oo Supply voltagel Circuit current ; 
Type name - Function Features See ico ooe|Cireal arret Outline 
. | Vec(V) | Iec(mA) 
| Lj 6) | + Log! linear control can be selected 
M5206P BCR -Controls right output and left output independently +15 4.3 
. ue - High voltage resistance (VCC = + 18V) 
M5207L01/ Linear control - Linear control 9(L01) 43 10P5 
M5207L05 Dual VCA ‘Controls left output and right output independently }+15(LO5)] | " 
L ree ‘Operates at low voltages 8P5 
M5222L,P,FP me vc - 2 - Amplifies logarithmically according to control voltage 3 3.6 8P4 
ee . Controls right output and left output at the same time 8P2S-A 
‘Logarithmic control | + Adjusts bias current with external resistance te 
Meee dual VCA ‘Controls right output and left output independently =18 3.8 OES 
Electronic volume *Has a built-in microphone amplifier 
with microphone - Operaters at low voltages 5 8.7 10P2-C 
amplifier - Voltage input, voltage output 





















14P4 
















































Dual VCA - Low noise VNO = 4uVrms 
M5283P for high-fidelity -Low distortion THD = 0.004% 30 i6P4 
systems - Controls right output and left output independently 


-5 resonant elements + buffer amplifier 


5-element graphic 16P4 
5-element graphic fc a 16P4 
M5227P,FP 5 resonant elements + buffer amplifier | 215 | 80 | 16P2S-A 
T-element graphic me a 20P4 
. + ote 5 
3-element dual | = 20P4 
. 7 x = 
t-element graphic - 7 resonant elements + buffer amplifier 7 20P4 
- The output level can be set according to the input 
- Using envelope detection circuit . 20P2N-A 
* Has a built-in VCA circuit 
Automatic power | -High input signal detecting sensitivity : 3mVrms 16P4 
Meester ane SG MeN eUaNee << Hag: builtin. ED dave: circuit T | 16P2N-A 
| Analog switch with | » Used to switch among three modes 20P4 
Dual - Low-noise, low-distortion 14P5A 
MS11320,FP VCA + balance * Maximum input voltage : 3.4Vrms 16P2N-A 
M51523AL Dual VCA ee nnleen OMe tOnl0) . 412 12 | 14P5A 
* Excellent temperature characteristics 



















Sub-harmonizer for 


M51134P,FP 
extra bass control 
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MITSUBISHI SOUND PROCESSOR ICs 


APPLICATION EXAMPLES 





CD PLAYER LSI KIT 
CD PLAYER BLOCK DIAGRAM 


M65820FP,AFP* M65822AFP** 








(64K DRAM) 
Se 7 M62474FP* 
M51599FP 
M51567P RAM 
MS51595FP 
MS51598FP 










DIGITAL 
SIGNAL 
Processor 


Ma OPTICAL PICK-UP Be output [~O L 
PICK-UP PRE AMP AMPLIFIER|_©) 


M51566P M51593FP 
! 











M51591FP 
M50427FP M5285FP 
MOTOR .M50423FP __ as M62471FP* 
DRIVER M51590FP 
PICK-UP M51565P 
SERVO M51568FP 
M5204P 
M51594AFP 
M52130FP”* 
M52131FP* MCU 
M51564P 
M3819X 
M3817X, M3818X 
M3811X 
% New product ** Under development 
CD-ROM PLAYER SYSTEM BLOCK DIAGRAM 
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PICK-UP 
SERVO VIDEO SIGNAL 
(ANALOG) PROCESSOR 
| ae basa e SLIITIIIIIISSSIOIIIEE TIT HOST 
! SCSI CONTROLLER | SEMPEEErs 





M62473FP** ,M62475FP** 





SYSTEM CONTROL MICROCOMPUTER 


% New product %&* Under development 
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MITSUBISHI SOUND PROCESSOR ICs 
APPLICATION EXAMPLES | 





DIGITAL SIGNAL PROCESSORS FOR CD PLAYERS (DIGITAL SIGNAL PROCESSING ae | 


Memory | EFM-PLL | CLV servo 
External 
64K DRAM |(unadjusted) 
External 
64K DRAM |(unadjusted) 
Built-in 
Sa 
Built-in 
x 
M65820AFP 39K SRAM 
ee in 
KK 


PICKUP PREAMPLIFIERS FOR CD PLAYERS 


7 Ve feo is 
Vereen Ar EF Amo. [FE Amp. HF OK (Wl Gna 


M51593FP 


M51598FP 


M51599FP 
M62474FP* 


OPTICAL PICKUP SERVO CONTROLS FOR CD PLAYERS 






















Built-in functions 


Digital filter Digital output| output Digital output|Q register Jitter margin] Pick up servo 


2FS/4FS 
27th/59th 






















<= 


“O 


x) 


27th 


2FS/4FS 
27th/S9th 


| 2FS/4FS 
27th/59th 


(unadjusted) 


NO 
ms 


(unad j usted) 


(unadjusted) 95th 


| a 
7 
W 























EO: 4 5 +19 |24P20-A 















Built-in functions 


Vcc Icc ; 
[Te nave Fea REE cea THD [HOEK Ta © oe 


awe | o | op +) * | pia p= 
sewn [ [ope fota Tote 


OUTPUT AMPLIFIERS FOR CD PLAYERS 












Built-in functions 


po iBulltin_functions Vcc loc 
Type name Li Deglicher |De-emphasis} Mute Headphone} Buffer Reference (V) (mA) Outline 
amp circuit circuit circuit amplifier -| amplifier [voltage output 


% : New product ¥**x*: Under development 
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MITSUBISHI SOUND PROCESSOR ICs 


APPLICATION EXAMPLES 





DIGITAL AUDIO INTERFACE 
SYSTEM BLOCK DIAGRAM 


vA 


DECODER AND 
INTERNAL SIGNAL 














PROCESSOR DAC BUILT-IN AMPLIFIER ie 
BS ANTENNA Mé65880FP** AUDIO AUDIO stat 
etc. | INTERFACE YVINTERFACE | LR CLOCK | ELIMINATION 
M51581FP heed BIT CLOCK 1) circuIT 
cist Line pry} CATA '  M65811FP 
Bes, ees se et ee 
Tee M51581FP (2nd LINE PLL) 
M65810FP 
INTERNAL SIGNAL LR CLOCK 
PROCESSOR 
DISK MEDIA M50423FP 


(CD, LD and MD) M50427FP 
M65820FP 


M65822AFP** 
etc. 


AUDIO 
INTERFACE 





AUDIO 
INTERFACE 





%* Under development 


DIGITAL AUDIO INTERFACE LIST 








Functions 





Digital audio 
interface 
transmission and 
reception 


External 


VCO 


al 


M51581FP 
M65810FP 
M65811FP 


Digital audio 
interface reception 





Jitter absorber for 
digital audio 
systems 











Mute function 


- Optical coaxial input 
-Can be controlled with 


-|*S format can be used 
- U-bit/ C-bit interface 


‘Optical coaxial! input 
‘Can be control led with 
‘U-bit/V-bit/C-bit interface 


‘Word clock signal output is 





*Master clock frequency can be 


«Able to output master clock 





POWER AMPLIFIER 


SPEAKER 


oo 


ANALOG 
TRANSMISS1ON 





a 
utline 
Vec(V) Icc(V) 


_ 
a 
a -_ 






microcomputer 










provided 






microcomputer 
provided 


possible 






selected from between 384.256fs 






signals of 128fs,64fs and 2fs 
(word clock) and of 1lfs (LR 
clock) 
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MITSUBISHI SOUND PROCESSOR ICs 


“APPLICATION EXAMPLES 





BS/CS TUNER LSI KIT 
BS/CS TUNER SISTEM BLOCK DIAGRAM 


| ANT lst IF MIX 2nd IF M52049SP,FP 
A) Vi0E0 
SIGNAL VIDEO 
PROCESSING 












M640XXFP M50590AFP 
 eiteeit Seatnncnatdin aime M56790FP M65880FP** 
AUDIO L 
| ee ant DECORDER paC 
PRESCALER DEMODULAT | ON AUDIO R 


SISTEM CONTROL 


PLL MICROCOMPUTER 


| — DIGITAL 
OUT 


*% Under development 


M38000 SERIES 
M37700 SERIES 


M56768SP,FP 
M56769SP,FP 
M56770SP,FP 


IC FOR BS/CS TUNER 


Type_name | | Features 


M56790FP BS/CS : Requires far fewer external components, compared with conventional ones 24P20-A 
QPSK decoder - Clock signal generation circuit is built-in for PCM decoder __ 
The frequency can be selected from between 36.864MHz and 18.432MHz 
+ Built-in LPF for COSTASLOOP : 
* Built-in AGC amplifier 
+ Unadjusted a 
- Single 5V power supply 


MS50590AFP BS - Main clock frequency can be selected from between 36.864MHz 72P6-B | 
PCM decoder and 12.288MHz 
- Clock frequency output for digital filter: 768fs~128fs 
> Built-in 4K bit SRAM 
~{ * Built-in clock signal regeneration PLL 
* Forced muting can be turned on by using control codes 


- Built-in output signal selection circuit 


ak - Small package (44pins) : 
MpSePOre wade * Main clock frequency can be selected from between 36.864MHz and Bae ONE 

18.432MHz 

: Clock frequency output for digital filter: 768fs~192fs 

* Built-in 2K bit SRAM . 

; * Built-in clock signal regeneration PLL 
. - Phase error voltage polarity can be determined for PLL control 

* Clock signals can be regenerated based on OPSK/bit stream input 

(switchable) ~ 
= - Built-in selecter for double decoder 
- Able to identify master frame 


*&x* : Under development 
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MITSUBISHI SOUND PROCESSOR ICs 
APPLICATION EXAMPLES 





OTHERS GENERAL-PURPOSE AUDIO ICs 















characteristics 
Application Type name Function Vcc loc Outline Remarks 
(V) (mA) 
rMs1t41P | Dual Recording/ Playback Arolifer wih ALC] 3 [| 4 | 20P2-| SSS 
PM51166P | Duel Recording/ Playback Amplifier wih ALC| | _6__ | 1ePa_ | 
Single Chip Recording/Playback Amplifier! 9 | 20 |36P4E/36P2R-A; | 
| M51167BP,BFP | Single Chip Recording/Playback Amplifier! 9 | 20 |36P4E/36P2R-A{ | 
die a | M52122FP —_—| Single Chip Recording/Playback Amplifier| 6 | 38 | 42P2RA 
oe olifiers Single Chip Recording/Playback Anp| ifie| 6 | 42 | 56P6N-A 
M51524L,P,FP Auto reverse preamplifier with music 20P5A/24P4D 
sensor /24P2N-B 
M51525P,FP,GP Auto reverse preamplifier with music 24P4D/24P2N-B 
sensor : /24P20-A 
_.._ | M5219L,P,FP Dual Low Noise Pre-Amplifier 8P5C/8P4/8P2 | S/N = 77dB 
Preamplifiers re 
M5220L,P,FP Dual Low Noise Pre-Amplifier 8P5/8P4/8P2 | S/N = 83dB 
| M51143AL_—| Music Selector = CT CCT 8S TPH 
x 8P5/8P4 Car audio chassis 
Others M5280L,P,FP Ground lIsolator Amplifier 12 /8P2S-A ground noise 
a 
A-D converter for AV lever meter F 65] BSL 4P4/ FAPON Ok anne 


x: New product 
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MITSUBISHI SOUND PROCESSOR ICs 


ORDERING INFORMATION 





The type codes and package outline of the Mitsubishi 
semiconductor integrated circuits are outlined below for your 
reference. 


Example 1) Products 


Package strip 
Specification for each circuit 


Application, series, or circuit type 





Type a sigh Mitsubishi main designation 


Example 2) Package 


Package outline 
Package structure 


Number of pins 
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MITSUBISHI SOUND PROCESSOR ICs 
PACKAGE OUTLINES 





8P2S—A Plastic 8pin 225mil SOP 


EIAJ Package Code JEDEC Code Weight (¢) 
*SOPO08-P-0225 | -— | 007 | 


Scale : 4/1 


Detail F 





8P4 Plastic 8pin 30Omil DIP 


EIAJ Package Code JEDEC Code Weight (¢) 
*DIPOO8-P-0300, | ~— | O58 | 


Scale : 2.5/1 


Dimension in Millimeters 
Min 


| Min 
aera 
Lecce 
| 0.9 
a 
a 
iar 


<x 


SEATING PLANE “ 


on 


on 


Qo 
© 
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MITSUBISHI SOUND PROCESSOR ICs 


- PACKAGE OUTLINES 





8P5 | 


EIAJ Package Code JEDEC Code 
* SIPOO8-P-0340. | = =— S| 073 


Scale : 2.5/1 


Plastic 8pin 340mil SIP 





Symbol Dimension in Millimeters 
Min Max 
ee ee ee ee 
| Faia 
eee 
eal oe. 


| 06 
| 0.34 _| 





ee! 
| 6.4 
0.4 
Pe 
i are 


0.85 
0:22 0.34 
| 19.0 





6.4 
0.5 
12 
188 | 19.0 | 192 


Bete lye Oe! 
oe 


8.3 
L9 
=a 


EIAJ Package Code JEDEC Code Weight (g) 
*SOP010-P-0300 | —-— | 


Scale : 4/1 


Dimension in Millimeters 


| Min [| Nom [| Max | 
ae es: 
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MITSUBISHI SOUND PROCESSOR ICs_ 
PACKAGE OUTLINES 





10P2-—-C Plastic 1 Opin 300mil SOP 


EIAJ Package Code JEDEC Code Weight (g) 
*SOP010-P-0300, | — | 012 | 


Scale : 4/1 


ele 
Recommended Mount Pad 


Dimension in Millimeters 


Oe om 


5 
| 


Zz 


¢ he 
NI 
Nn 


[hoe [ie ee | 
ebro OA 045 
a ee ee 
| D |. 5.93 | 6.13 
53 
0 


3.93 


ial es le See tel 


as 
8.12 
5 


0 
4 
8 


0 
0 
7 


— 
ae) 
™N 


[eiedlees S)es Oe 
aia 


oS 
WwW 


Nj} Oo IC 

OIN > 

ROD te 
—|O 
Cle 


Detail F 
| 
10P5 Plastic 1 Opin 340mil SIP 


EIAJ Package Code JEDEC Code Weight (zg) 
*SIPO10-P-0340, | -— | 0.94 | 


Scale : 2.5/1 





SEATING PLANE 
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MITSUBISHI SOUND PROCESSOR ICs 
PACKAGE OUTLINES 





14P4 


EIAJ Package Code JEDEC Code Weight (g) 
* DIPO14-P-0300 Poe 1.0 


Scale : 2.5/1 


Plastic 14pin 30Omil DIP 





| Max _| 
fore tall 
ered 
2 OG. 
ia 
| 0.34 _| 
| 6.45 
Here eal 
ne 
ee 


Dimension tn Millimeters 
om Max 


Zz 


Ow 
wo 


<< 


SEATING PLANE // 


“4 , 
0.5 
1.5 
0.27 

19.0 


1.8 
0.34 


6.45 


eae 
Or|On | Go 
Ro|& 


er 


1D 


14P5A | Plastic 14pin 325mil ZIP 


EIAJ Package Code JEDEC Code Weight(g) 
*ZIPO14-P-0325 |  — | O74 | 


Scale : 2.5/1 


SEATING PLANE 


Min 


Dimension in Millimeters 
Symbol 


ae 
fei Ie OG ie er | 2 al 
BeAGe I gee ok Soden 
eee OA (OD. 1 016" 
| BD | 188 | 190 | 192 | 
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MITSUBISHI SOUND PROCESSOR ICs 


PACKAGE OUTLINES 





16P2N—A Plastic 16pin 300mil SOP 


EIAJ Package Code JEDEC Code Weight (g) 
*SOP016-P-0300 {| -— | 0.2 


Scale : 4/1 


























16P2S—A Plastic 16pin 225mil SOP 


EIAJ Package Code JEDEC Code Weight (zg) 
*SOP016-P-0225 | —- | O15 | 


Scale : 4/1 


Detail F 
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MITSUBISHI SOUND PROCESSOR ICs 


PACKAGE OUTLINES 





16P4 — : | Plastic 1Gpin 300mil DIP 
Wha yey eel a Oe A 





* DIPQ16-P-0300 
Scale : 2.5/1 


SEATING PLANE 


18P4 Plastic 18pin 300mil DIP 
| __*pipois-P-0300_=—$ | CSC] 


Scale : 2.5/1 


/ 


+ OT 
SEATING PLANE g 
a 
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MITSUBISHI SOUND PROCESSOR ICs 
PACKAGE OUTLINES 


Plastic 20pin 300mil (20Omil body) SOP Dimension in mm 


a) 


” 
° 
+ 
nN 
00 


12.5+0.2 





2ZOP2ZE—A Plastic 2Opin 225mil SSOP 
|_ssopo20-P-0225 | - | 008 


Scale : 4.5/1 


Ea 


Recommended Mount Pad 


Dimension in Millimeters 
Mi 


Nom 


Detail F 
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PACKAGE OUTLINES 





20P2N—A | : - Plastic 2Opin 300mil SOP 
| _*SOPO20-P-0300 | — | 026 | 


1 Scale : 4/1 








20P4 Plastic 2Opin 300mil DIP 


EIAJ Package Code JEDEC Code ' Weight (g) 
*DIPO20-P-0300 ={[ ST 


Scale : 2.5/1 


2 


anne! | THT 
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MITSUBISHI SOUND PROCESSOR ICs 


PACKAGE OUTLINES 





20P4B Plastic 2Opin 30Omil SDIP 


EIAJ Package Code JEDEC Code Weight (g) 
SDIP020-P-0300 PF oY 


Scale : 2.5/1 





Dimension in Millimeters 


ymbol win [Nom 
0 


YM 
Zz 


as 
teastetigats 


Li 


0. 
0.27 
19.0 
= 


SEATING PLANE 


OO 
Ww 





CO 
co 


DD 
w 


ae 

Pees 4] 

Pe | 1S. 

2O0P5A Plastic 2Opin 325mil ZIP 
*ZIPO14-P-0325, | = S| Cd 


Scale : 2.5/1 





creer ep Rep 





Dimension in Millimeters 
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MITSUBISHI SOUND PROCESSOR ICs 


PACKAGE OUTLINES 





24P2N-B a Plastic 24pin 300mil SOP 
| | 





__*SOP024-P-0300 | -— id 


Scale : 4/1 


Recommended Mount Pad 


Min | Max | 
fees 
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MITSUBISHI SOUND PROCESSOR ICs 


M65830AP,AFP 
DIGITAL ECHO (DIGITAL DELAY) 


DESCRIPTION 
The M65830 CMOS IC is used to add echoes to karaoke * singing. 


It is optimal to provide the echo effect function for karaoke players, such as radio 
cassette recorders, mini audio Components and television sets. 

This IC can be used in digital surround systems because it generates a highly precise 
short delay when equipped with an improved master clock function. 

* Karaoke : Recorded music to accompany live singing 


FEATURES 

Mi Delay time can be variable in four lengths between 81.9 
msec and 131.1msec 

Mi Delay time is set with 2-bit parallel data 

@ Built-in A-D, D-A converters, input/output low-pass filter, 





and 16K bit delay memory 
MHigh sound quality is assured by simple system Outline 24P4(AP) 
construction, due to A-D, D-A converters with ADM 2.54mm pitch 600mil DIP 
(Adaptive Delta Modulation) system (13.0mm x 31.1mm x 3.8mm) 
Output noise voltage : — 80dBV (typ) 
Total harmonic distortion: 1.2% (typ) 

W Built-in mute circuit 





RECOMMENDED OPERATING CONDITIONS 


Supply voltage range: sc tettteeerrees Vcc, Voo = 4.5~5.5V Outline 24P2W-A(AFP) 


Rated supply voltage sss rrr et ett ete ee eee Vcc, Vop = 5V 1.27mm pitch 450mil SOP 
(8.4mm x 15.0mm x 2.0mm) 


SYSTEM CONFIGURATION 


VOCAL KEY CONTROL 
CUT Ps 7 s 
MIX BASS —{ MIX R 
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PIN CONFIGURATION 


NS 
DIGITAL VoD ANALOG Vcc 

OSCILLATOR INPUT LOW-PASS FILTER 1 INPUT 
OSCILLATOR OUTPUT [3 _{29] LOW-PASS FILTER 1 OUTPUT 
OPERATIONAL AMPLIFIER 1 OUTPUT 
OPERATIONAL AMPLIFIER 1 §NPUT 
REFERENCE 
CURRENT CONTROL 1 
CURRENT CONTROL 2] 
OPERATIONAL AMPLIFIER 2 INPUT 

OPERATIONAL AMPLIFIER 2 OUTPUT 

DIGITAL GND LOW-PASS FILTER 2 INPUT 
ANALOG GND [13] LOW-PASS FILTER 2 OUTPUT 


= 
o> 
or 
re) 
w 
° 
> 
3 
> 
Ti 
Vv 


Outline 24P4(AP) 


24P2W-A(AFP) 
NC : NO CONNECTION 
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PIN DESCRIPTION 


_ Symbol 
| @ | Voo__| Digital_ power supply 
| @ | Xw | Oscillator _input 


oor Oscillator output 
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Ceramic oscillator or external clock is connected 
Ceramic oscillator is connected 
Set to open when external clock is used 
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Normally set to “L” 


Forms output low-pass filter with external 

capacitor and resistor 
Forms demodulating integrator with external capacitor 
Demodulator ADM control 

Modulator ADM control 

Analog reference voltage = 1/2Vcc 


Forms modulating integrator with external 
Capacitor and resistor 


Forms input low-pass filter with external 
capacitor and resistor 
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| | 


REF 


LPF1 IN Low-pass filter 1 input 


Vcc Analog power supply 
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Supply_voltage 
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Uni 


Circuit_ourrent ee MOO Aaa 


[Ps | Power dissipation | MEBs Rs} st 
| M65830AFP] OB 


°C 





RECOMMENDED OPERATING CONDITIONS 


be | Limits 
Symbol Parameter Test conditions Unit 
Nin Max 


| Veo ___| Analog supply voltage cee ae eee se 
| Voo _| Digital supply voltage 

















Vcc-Vop | Potential difference Vcc, Voo 


Vcc 
VDD 
Glock frequency eee 
input voltage (“H” level CS 
ea ae aes 















Input voltage (“L” level) 





No_ signals 
Voltage gain between input and output, Ri = 47k Q —0.5 
No 








THD = 109% 
| THD | Total harmonic distortion 30kHz LPF P| 
[No | Output noise voltage | DIN~AUDIO Fe 


SVRR Power suppression ratio A Vcc = — 20dBV, f = 100Hz 
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FUNCTION 

(1) Sampling frequency fs 

Sampling frequency is obtained with the following formula: 
fs = 1/4 Clock frequency(Hz) | 

When clock frequency fck is 500kHz, sampling frequency is: 
fs = 1/4 x 500kHz = 125kHz 


(2) Delay time Ta 

Delay time can be varied in four lengths by using pin @D1 
and © D2. 

(Condition : fs = 125kHz) 





(3) Mute 
Output can be muted depending on the status of MUTE pin 


Mode — 


Normal mode 


L 


_ We recommend that, to prevent noise during power supply, 





output be muted by connection as shown in the diagram. 
The muting time is determined depending on the resistance 
and capacitance. The relationship between muting time, 
capacitance (C) and resistance (R) is as shown below: 
Muting time(t mute) = 0.92 x CR(sec) 
When capacitance is 10 uF and resistance is 150k: 
t mute = 0.92 x 10 u x 150k = 1.38(sec) 
- Mute time is approximately 1.4 seconds. 


(4) Oscillation circuit 
M65830AP,AFP has a built-in oscillation buffer. An oscillation 
circuit can be formed by connecting the ceramic oscillator 
to resistors and capacitors as shown below: 





When frequency fck = 500kHz(Clock CSB50O0E by Murata 
Mfg. Co., Ltd. FCR500K3 by TDK Co., Ltd.), we recommend 
that resistance and capacitance be applied as follows: 


Rf = 1MQ 
Rd = 3.3k Q 
Ci = C2 = 330pF 


Please note that resistance and capacitance are different 
depending on the oscillator’s manufacturer and frequency, as 
well as the environment where the oscillation circuit is used 
(e.g. the capacity of the circuit board and wiring). 
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TEST CONDITIONS 
ae pat st 
— Delay time Sette Refer to (2) 
ete oe ee eal 
30kHz_LPF 
xed or 2 
TEST CIRCUIT 
sig 

s30._ (1) 

™ o 15k 
1 
(2) 50 is ci | 
o012ul 0.022 u 
15k 15k lu 2.7k 
10k = = BR a 
ae eee 30 AT i a 0.068 u 

VCC o (A) te 0.068 u 5 Ou [O1u 

— els] eB) BO) fio) fel fi] fel fis) fig fis 

(2) 3 a 5 

ce N 
f : 





- C 
oe 2 . 
Q Zz t- <f 
6 | is} Lo 
OQ 
3.3k 0 
O.1u (2)7 = 
| 500k 7 
i ee SANs 


Units Resistance : Q 
Capacitance : F 
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“THERMAL DERATING 
(MAXIMUM RATING) 
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POWER DISSIPATION Pa (W) 


TOTAL HARMONIC DISTORTION THD (%) 


OUTPUT NOISE VOLTAGE No (dBV) 
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0 2 50 75 
AMBIENT TEMPERATURE Ta (°C) 


OUTPUT NOISE VOLTAGE 
VS. SUPPLY VOLTAGE 


TT 
FECT Tai 
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2 3 4 5 
SUPPLY VOLTAGE Vcc (V) 


TOTAL HARMONIC DISTORTION 
VS. OUTPUT VOLTAGE 










EE CHED 


Peon 





10m 23 5% o0,2 3 ov, 23 S116 


OUTPUT VOLTAGE Vo (Vrms) 


100) =125 


MAXIMUM OUTPUT VOLTAGE 


CIRCUIT CURRENT Icc (mA) 


Vomax (Vrms) 


TOTAL HARMONIC DISTORTION THD (%) 
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CIRCUIT CURRENT VS. SUPPLY VOLTAGE 


“Wvirovme | | 111. 
fae 





SUPPLY VOLTAGE Vcc (V) 
MAXIMUM OUTPUT VOLTAGE 
VS. SUPPLY VOLTAGE 
2.5 
2.0 
1.5 
1.0 
0.5 





SUPPLY VOLTAGE Vcc (V) 


TOTAL HARMONIC DISTORTION 
VS. INPUT SIGNAL FREQUENCY 
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INPUT SIGNAL FREQUENCY f (Hz) 
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APPLICATION EXAMPLE 


FEED BACK VOL 





0.022 ab 


1p 27k ] OUT 
© | © 


fe 
2 
BS 2a a a 


#3 23.3k 
sl DELAY TIME 2 i = a = 
500k ¢—{[]H-+ - SET(2 BITS) 10 


*2 
330p | * 2 [| 330p | Units Resistance : Q 


Capacitance : F 
CSB500E 


(MURATA) 
FCRS00K3 


(TDK) Capacitor whose relative precision is between —-5% and +5% should be connected to * 1 


Capacitors at * 2 and resistors at * 3 should be selected depending on the frequency of the 
ceramic oscillator and the environment where the oscillation circuit is used 
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M65831P,FP 


The M65831 is an IC developed for producing echo effects added to voice signals picked 


up by microphone for karaoke applications. 


The IC has the largest memory among the digital delay series. As it’s design is aimed 


at high performance, it is best suited to provide radio cassette tape recorders and 


miniature unit audio systems with quality echo function. 
Being pin compatible with the M65830AP, AFP and M65843P, FP, the M65831P, FP is 


suitable for upgrading the series. 


FEATURES | 

Mi Built-in input/output filters, A-D and D-A converters, and 
memory realize a delay system with only a single chip 

Mi Capable of composing low-noise and low-distortion delay 
system at low cost by ADM system 


(No = — 92¢B typ, THD = 0.5% typ) 


Wi Control mode selections available from 2 kinds : easy mode 
using parallel data and microcomputer mode using serial 
data 

MiSleep mode can be selected to stop IC functions 

Mi Built-in automatic reset circuit 


RECOMMENDED OPERATING CONDITIONS | 
Supply voltage ranges tteeteteteees Vcc, Vop = 4.5~5.5V 
Rated supply voltagerssssrrcrrsrsrseeceeeereeerenes Vcc, Vop = 5.0V 


SYSTEM CONFIGURATION 


: HPF 
ae LPF 

: 
- SEARCH VISS 


= MIC VOL 


MIC AMP MIX 


D>—[meve 


MIC AMP 


VOCAL Es — KEY CONTROL 


— 








Outline 24P4(P) 


2.54mm pitch 60Omil DIP 
(13.0mm X 31.1mm x 3.8mm) 





Outline 24P2W-A(FP) 


1.27mm pitch 450mil SOP 
(8.4mm x 15.0mm x 2.0mm) 


r—1 MIX R 


-+—} ECHO VOL 
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PIN CONFIGURATION 


Vcc 
LPF1IN 
2| LPF1OUT 
OP10UT 
OP1IN 
REF 
CC1 
CC2 
EASY / MICROCOMPUTER OP2IN 
SLEEP 5] OP2OUT 
D-GND LPF2IN 
LPF2OUT 


di ‘dl Esso 


Outline 24P4(P) 
24P2W-ACFP) 


IC INTERNAL BLOCK DIAGRAM 


LPFIIN LPFIOUT OPIOUT OPIIN  CC2 =“ OP2IN OP2OUT LPF2IN LPF2OUT 


O2- -16-—15-- 14-119) 
“4 


P2 


MO 


-RESET MAIN CONTROL Ml bo sns cot ns 


AUTO CLOCK DELC 
RESET 


DELAY TIME 
OSCILLATOR CONTROL 


a Fd ich decd bienslacone 
XIN XOUT D1/REQ D3/DATA | TEST | SLEEP D-GND | VoD Vcc 
D2/SCK D4/IDSW__EASY/ A-GND 
MICROCOMPUTER 


Unit Resistance: Q 
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PIN DESCRIPTION 









| Pin No. | Symbol Name /0 
| @® [Vo | Cigital_ Voo | = | Supply voltage 


Connects to 2MHz ceramic filter or 
inputs an external clock 


® 


Oscillator output | O _| Connects to 2MHz ceramic filter | 
. 3 Easy mode: inputs D1 data | 
Easy mode: inputs D2 data | 
| Oo D2/SCK Delay2/Shift clock ee Microcomputer mode : inputs shift clock 










Easy mode: inputs D3 data 
pocon le Delavey/-Senallsdate Microcomputer mode: inputs serial data 
D4/IDSW | Delay4/ID switch 


Easy mode: inputs D4 data 
TEST Test 


Microcomputer mode: controls ID code 
EASY / Te agar ST See 
eee Easy/ Microcomputer 
Microcomputer . vy/Mi E 


L =normal mode 


H = easy mode 
L = Microcomputer mode 


H = sleep mode 

| = @ | D GND Digital GND | _- | Connects to analog GND at one point 
| @ =| A GND | Analog GND | - | Connects to analog GND 
| @® | LPF2 OUT Low pass filter2 output, O |. ; 

F | It iR 
LPF2 IN. Low pass filter2 Input a orms low pass filter with external C 
| =@® | OP2 OUT OP-AMP2 output PO. | 

| F t | C, 

[—@ [oc ——* Grent control 2«| i OSCSCSCSCSSC“‘“(NSNSN 
OC an ae | CUNO COMO DS) 
| @ | REF sd Reference =| | = 1 2Vc0 






Forms integrator with external C,R 


Forms low pass filter with external C,R 


LPF1 IN Low pass filter] input 


- Vee 


| Eid 
Te On 
Low pass fiteri outeul 0 _| 
Ce Eames 

[= [Buoy vokags—SSCSC~—CSCSSS 


Analog Vcc 








MITSUBISHI 
2-12 | | | ELECTRIC 


MITSUBISHI SOUND PROCESSOR ICs 


M65831P,FP 


DIGITAL ECHO (DIGITAL DELAY) 





ABSOLUTE MAXIMUM RATINGS (Ta=25°, unless otherwise noted) 


Uni 
[Voc | Supply voltage | 
[icc | Circuit current 00m 
[Pe__| Power enter Et 55 a 
| Toor | Operating temperature | 204 7 
[Tso | Storage temperature | 40 125 







RECOMMENDED OPERATING CONDITIONS 


a Limits 
Symbol Parameter Test conditions ; = 
Min Typ 


Veo | Sunply voltage ——SC=~“*‘“*S*‘~stCSC“‘CNCNNCN”C#C“‘“(NNSNWNNW:YL 5B 
foe | Clock frequenoy —S—~—~—SCSCSCSCSCSCSCSSSSSSCSSSSSSSSSSdS 
[Vin [High input voltage ——SSCS~=~“~tCSC“‘*‘“‘C‘*SCSCSSCSCSSCSCSC~«*d TV 
ee 







Low input voltage . 












Symbol Parameter Test conditions : Unit 
Min Typ Max 







| = | 16.0] 40.0 | mA _ 
-S—___Webtsge_ gain 8808 28 | 
Maximum output voltage I Oo ee ee OM [ee dl Ves 
fro [ome snr [sone eres Tay 

| No | Output noise voltage | DIN~AUDIO (Low sampling) sss | - =| — 92 | -75 | aBV | 
| SVRR__| Supply voltage rejection ratio | Veco =~ 20dBV, f= 100Hz_ | - ~C| «40 | - 25] BY 
Seles * 


Circuit current (Sleep mode) Sleep mode 
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TEST CONDITION 
SWITCH CONDITIONS | eee 
=e 5 
Fiec [Circuit current [ - [1[1fifi[i[2]2[Nosina sd 
Waited wate pomeCieta: oe Te eT |) poise vp 
| 250kHz [*[*[*[2[1[1[1| | 
Taa POAT Dae (ae ve | 
ane 
pfeil iy 
__ eee 
Tak ; 2|2)2 
oan Perit) 2 (des eae 
petits 
| PRIA Teel ba ae 
ae teeta 
Tdp 212A 2420 Pal 
Maximum | 500kHz | * | *[*/] 1) 1/111 | 30kHz L. PF 
output voltage [| 250kHz | * | «|x| 2/1] 1/1 | THD=10% 
Total harmonic | 500kHz | *|* | *{]1/ 141/11] 30kHz LP. F 
distortion | 250kHz | * | * | * [2/1/11 1 | THD =10% | 
Output noise | 500kHz | *|*|*/1/1/1/2] DIN AUDIO Rg=502 , 
voltage | 250kHz | * | * | * [2/1] 1/2] Vi= OmVrms 
SvRR_ | SuPPly voltage 111121 AVcc =— 20dBy, f= 100Hz 
rejection ratio 
2 
j 
Mute time , 
] 
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TEST CONDITION 


$30 


Vi O O->O 











DATA IN — DELAY DATA OUT CCi1 CC2 DELAY DATA OUT 
RESET MAIN CONTROL 
TEST DATA QUT 


eee 









DELAY TIME 
CONTROL 


i 
aT [s 





Units Resistance : Q 
Capacitance : F 
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POWER DISSIPATION Pa (W) 


O 25 50 75 100 125 150 


AMBIENT TEMPERATURE Ta (°C) 


MAXIMUM OUTPUT VOLTAGE 
VS. SUPPLY VOLTAGE 






| eet eee 
PP tT tt tt 
Goto elea ede 
20 30 40 50 60 
SUPPLY VOLTAGE Vcc (V) 










MAXIMUM OUTPUT VOLTAGE Vomax (Vrms) 


TOTAL HARMONIC DISTORTION 





Se VS. OUTPUT VOLTAGE 

a Pecos et cle 
? SHEE 
b ie ee ol 
Z ese oe easy 
E Beet Shee 
or Cocco 
bea Pe ee ee | 
Ww Tr 6] hvdTdTrT dT hd Tr UT hcT Td 
a GS 
Pe MSIE e! | Ree 
g HA 
S Hs = 250kH2 {44+} 
f jp ert tt 
< Saale PV oe 
x Pfs = S00kRaa YT 
= py ee 
0.001 0.1 1.0 | 

OUTPUT VOLTAGE Vo (Vrms) 









7.0 


10.0 


CIRCUIT CURRENT Icc (mA) 


OUTPUT NOISE VOLTAGE No (dBv). 





TOTAL HARMONIC DISTORTION THD (%) 


TYPICAL CHARATERISTICS | | 
THERMAL DERATING CIRCUIT CURRENT VS. 
(MAXIMUM RATING) — SUPPLY VOLTAGE 









reo 
LZ 
Ee 


CREEL 
Peet) 





7.0 





Sy ea ce Mn 


pt | 
TE ae | 
3.0 40 50 © 60 


SUPPLY VOLTAGE Vcc (V) 


OUTPUT NOISE VOLTAGE 
VS. SUPPLY VOLTAGE 


Patt 
Pet ta 
CAREC ECC 
CONC EL EA 
CCN 


0 
20 30 40 50 60 7.0 
SUPPLY VOLTAGE Vcc (V) 


TOTAL HARMONIC DISTORTION VS. 
0 FREQUENCY CHARACTERISTICS 





10 100 1k 10k 
FREQUENCY f (Hz) 


 @ mitsusisHi 
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OPERATION 
1. DELAY TIME 





fs =sampling frequency (kHz) 
Td =delay time (msec) 


2. EASY MODE (EASY/ Microcomputer = H) 
D1, D2, D3, D4 and sleep are for easy mode 


D1 
D2 delay time cf 1) 
D3 
D4 
SLEEP cf 5) 


3. MICROCOMPUTER MODE (EASY/ Microcomputer = L) 


REQ | f 
sk UU UU 


DATA PAD ALAC KOM NOK OKOS OA 


Ne” —-—-—_-——-—_,---- eo ” 
es TIME cf 1) a ID CODES 
H = SLEEP MODE H = MUTE 
cf 5) cf 4) 
TIMING DIAGRAM 


This Tlming chart shows that delay time is set by serial data 
from Microcomputer. 

DATA signal is latched at the falling edge of SCK signal, 
the last ten data are set at the rising edge of REQ signal 
when ID codes are satisfied. 


1DT,.4D3° 2 Lk 
* ID2 : H 
ID4 : equal to IDSW 


4. MUTING 

(1) Easy mode 
Automatic mute upon changing delay time, cancelling 
SLEEP mode and power-on 


AUTOMATIC MUTE 


(2) Microcomputer mode 


MUTE =H: mute 
MUTE =L: automatic mute 


DELAY SIGNAL AFTER 


DELAY SIGNAL BEFORE 
CHANGE MODE 


iy CHANGE MODE 









MUTE TIME 





(a) UPON CHANGING DELAY TIME 


DELAY SIGNAL 


MUTE TIME 


CANCEL 
SLEEP MODE 


(b) UPON CANCELLING SLEEP MODE 


DELAY SIGNAL 





120msec MUTE TIME 





POWER ON 
(c) UPON POWER-ON 


5. SLEEP MODE 
Sleep data is 


H: clock and RAM stop to reduce circuit current 
(sleep mode) 
L: normal operation 


6. SYSTEM RESET 
Automaticaly reset power-on. The reset time is about 


120msec. Delay time is set at 147.5msec. 
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APPLICATION EXAMPLE > 
1. EASY MODE | 
non-porlar 1 30k 3k | 
ae . : 0.01 il 
IN Tu 15k Tu = 2. 7k OUT 
© Ses 3H © 
10k 







| 


OQ = u, = ~ = 
© = = Ss e rw OQ 3} a 5 é 5 
> — Oo Oo = e oO Oo “ Oo On Oo 
ft ae = oO Oo me t “ 
al uh ou O O O. = a 
a - - ° a; 

Lu 

- 

— 

= 

a 

f- > |S S Q Q 
O z » CU) Ia. Ww z z 
Q = © — o t <{|C I © © 
> x< x Q Q Q Q Ld fs ” Q << 


foo] TEST 
Se 





y Gg 
¢ IM = O 
100 z ot yop kU =i a 
‘oe. es a I 
= = = > “” = 
SETTING DELAY TIME 
Units Resistance : Q 
Capacitance : F 
_ 2. MICROCOMPUTER MODE 
non-porlar lu 30k 3k 









I 
5600p i 0.01 4 






IN Tu 15k me 2.1k OUT 
© Sz ra S © 
10k 
Zz iw _— kK 
g 2 6 &§ 2 &§ 5g 8 2 &§ 2 5 
a. = ae N 
_ LL Oo. O O a a 
a O S 0; 
cc 
uJ 
ee 
= 
3 
N 
kb < f2 re a oO 
e z 2 g x» & & 8 GE BF g @ 
> x< x on a a Q E uu |= a O <x 
c™ 
/ 
10 1] 12 
8} [9] spol) fy 2 
n 
O 
i oh 
1004 zy Lu : 
a] 


MICROCOMPUTER 





Units Resistance : Q 
Capacitance : F 
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DESCRIPTION 
The M65832SP is a CMOS IC designed for VCR karaoke applications. 


The IC has a music blank detector, which is necessary for lead-in detection on VCR, as 
well as echo effects, which are added to voice signals picked up by microphone. The 
result of detection is output as VISS signals, so that existing microcomputer software can 
be used without any modification. | 


FEATURES 


Mi Built-in input/output low pass filters, A-D, D-A converters, 
and memory facilitate forming of digital echo system 

WM Four channels of line inputs : Hi-Fi, L, R and normal 
Each provided with bass booster 

M MIX output for after recording 

M Built-in mixer for mixing microphone, echo, and line signals 

Mi includes power on reset circuit 





Outline 48P4B 


RECOMMENDED OPERATING CONDITIONS 1.778mm pitch 600mil SDIP 
Supply voltage rangers st Vcc, Vop = 4.5~5.5V S19 ORM 22S SSID: Om) 
Rated supply voltage wichiere ocd lace 4s SOG dlai'e Ras alerave oe asd ie reser ewie ws Vcc, Vop = 5V 


SYSTEM CONFIGURATION 


Mé65832SP 


L BASS MI 
VOCAL 
7 = KEY CONTROL | 


CTL 


NORM SEARCH 


> 


MIC AMP 


ie. Mic VOL iG ECHO i ECHO VOL 


MIC AMP 
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PIN CONFIGURATION 


ECHO MIX OUT 
ECHO MIX IN 
LPF2 OUT 

LPF2 IN 


VOL MIX IN 


LR MIX OUT 
N SEARCH IN 


dSZesson 


CTL IN 
D GND 


SIG PUL SW 


Outline 48P4B 
NC : NO CONNECTION 


IC INTERNAL BLOCK DIAGRAM 3.8 SW 


B.B.AMP L 


AS | 


B. B. AMP L OUT @5) 


B.B. AMP L IN 6) 


L ING? 
B.B.AMP R 
cbs i, a 
B.B. AMP R IN @)) 
fi BEAN ee 
B.B.AMP N 
B. B. AMP N QUT a pir 
B.B. AMP.N IN G5) 


N IN Q6) 


N SEARCH IN o— 
CTL IN oO 


SENS ADJ 1 : 


SENS ADJ 2 (4) SEARCH a 


BIT SW1@ 
BIT SW 2 | 
SIG PUL SW pees 


LPF1 alt 


[L 


LPF 1 LPFI 
IN - OUT 


OP] OPI CCi CC2 O0P2 
OUT IN IN 


2-20 


es DIGI 
PIT 


MIX OUT SW 


15k 


[30K er —4 


TEST 


)— - —— -—-)-D)-8-@- - — - - 
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Vcc GND 


> MIX AMP L Eu 


30k 


89) R OUT 


6?) REF 
30k ! 


MIX AMP R 


63) N OUT 
MIX AMP.N ao, 


Ea 6) LR MIX OUT 


30k 


i sa = SS 


—— a a 
lo 


OP2 
OUT 


a 
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FS 


G8) VOL MIX IN 
pnp ECHO SW 
=p: X OUT 
See x 

(9) SEARCH PUL 


names SEARCH OUT 
Peasy SEARCH SW 


PL 


LPF2 
OUT 


ECHO 
MIX IN 


ECHO 
MIX QUT Unit Resistance: Q 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 


Symbol 
















Uni 


+ 


| Pa____| Power dissipation TA 









RECOMMENDED OPERATING CONDITIONS 













Min Typ Max 
[fk [Clock frequency —“(iti‘“—*‘“*‘“s‘“‘(S*SSC*é*dC GE TM 
O.7Voo] - | Voo 
Pin ©, 8.8.0, 8.8.8 om eae 
CTL input frequency Po 





ELECTRICAL CHARACTERISTICS (Vcc = 5V, f = 1kHz, Vi = — 22dBV, fck = 4MHz, Ta= 25°, unless otherwise noted) 








lee) Cireuit current en | Om 
[Channel separation | DINAUDIO, =| OT OT eB 
[Voltage gain | 8 OB 
[Voltage gain | Pin @ input, LR mix input ss | | |B 
| Maximum output voltage | THD=0.1% | = BV 
Output noise_voltage | DIN-AUDIO, Ro=6202_ |= = 100 dBV 
@| Total harmonic distortion | 30kHz LPF | 002 005 | % 
ffa_ | Roll off frequency | 800 | 400 500 
| Bass boost voltage gain | f= 100Hz | TZ 
| Switching noise voltage | DINAUDIO, | = S| 80 | mV 
VeL | Switching noise voltage | L + R OUT, MIX OUT, DINAUDIO. | = | 15] 30 | mee 
Z [Input impedance | PIN@ @SB | 080] = 
0 jOutout imosdenes: a ee PS | 20 
v WONG SON ct ew er tO Oe Oe 
Vimax | >| Maximum input voltage | THD=10% | = 8] = BV 
No || Output noise voltage | DINAUDION = | CT = 90 ~ 70 BV 
"| Total harmonic distortion | SOkKHz LPF | = | 8] 8.0 
To | Delay time 87 | 189] 141 | om 


8 
iY 1 DO 
© 


VcTL CTL input voltage 
VCTLNO CTL noise protect level 


Tc Music detection pulse number Real time 10sec 


Pin @=H, pin @=L 


I+ 
© 
w 


i+ 
© 
co 


NO 

©O;}O1 
NO; OV; Bf O1;/@ 10; | — 
©} CO} OC} CO} 0); CO} CO} PO 


I+ 
NO 
Ol 
13 
JZ1Z/E]<]<] 5/3 hae 
° 









OD; O11 OD} BR} O ; 
WIMMER} OM 





Ww 
NO} OO] O1 GQ N 
Ol, - |} O © © 








4 Ho < oH QININS 
o r 
a Oo 





D 8 No music detection pulse number se = = e os = 
YD Pin @=H, pin @=H bit 
w 
Duiss Pin @=H, pin @=L % 
Dsout Pin @=H, pin @=L | 40] 50] 60] % | 
ZicTL pb eens: OL. RO. 
Vox ®,®pin, lox = - 2mA ei Or ieee es 
Vow ®,@pin, lo. = 2mA fi St a et eel, Ve 
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TEST CONDITIONS 
Me Setting pin conditions ’ 
6 Parameter Remark 
i= |] =|] [=] 
ficc | Cirouit current = | = | TH PET HHT ET ET tT LH | No signal | 
CS Channel separation L{t}tHi{ tet }_t } Lb |} H | DIN-AUDIO | 
| 
Gv Voltage gain L}/tL}]HItL]_t}teticttldH 
| 
Gv Voltage gain 4 L H eae a L L 
(MIX) | 
Vi47,42 | Vo38 
Yon tae ~ pepe fefefe a 
Vomax Vo39 LH i L L L | H | THD=0.1 % 
voltage . E 


DIN-AUDIO, Rg = 620 Q, 


Output noise voltage : 
No signal 


Vi4 


S 
R 


<j|<|<ji< 
0/0 {9 
W)Q) RID 
W| oO ® 
Ea 
Ea 
oe 
fines 
es 
rr 


Total harmonic 


distortion 


30kHz L.P.F 


< 
fo} 
QW 
GQ 


Vi4 
Vi4 
Vi3 
Vi4 
Vi4 
Vi3 


9° 


Roll off frequency 





<j$<|<|< 
B12 
feet 


<|< 
910/90 
GW} @ 
G3} 
ee 
| | 
fe 


Bass boost 
voltage gain 


sis <isis 
GR O)A| A 
OM] AI] OH/M] NO! N Ol] Ni 
é 
fe} 
Q) 
© 


5 
R 


L DIN—AUDIO, No signal 


Hel 
THD =10% 
H 


= 
- 0 
aa 


Switching ,bass boost 
noise voltage 
Switching line noise 
voltage 


VPB 

VPL 

Gy 
TO 


DIN—AUDIO, No signal 


L 


<j<j<j<j< 
Oo |O 10 jo |oO 
Oe lel 
Ww} co Wwic 





L 


e 

es 

a 
are 





< 
° 

Gq 
© 
a 


2 


Maximum input voltage | - 
Output noise voltage 
Total harmonic distortion 


L; 


DIN-AUDIO, No signal 
30kHz L.P.F. 


1 
1 


< 
nN 


rh | 


eee Peed 
NOGA vitor] piesteet weds), Woincen or 





N) 


| VCTL CTL input level Vi15 Vol 
CTLNO CTL input noise level 


V 

Music detection 
Tc 

pulse number 


@pin=H, @pin=H 50+2bit 
VISS duty ratio 


Pp [Note 
Ly eT HT [Note? 
SEARCH OUT duty ratio @pin =H, @pin=L 


Note 1. Input a sine wave signal (f = 10kHz) from Vi37 and measure the positive amplitude of pin@ when pulses are produced at pin®. 
(By making arrangements that pin@=H test mode, it becomes possible to monitor the output of the internal comparator at pin@.) 
2. Input a pulse signal or sine wave signal (f = 100Hz, 1.8Vpp) from Vi15. Conditions are unfaulty if Yol8 produces pulses. 
3. Input a pulse signal or sine wave signal (f = 100Hz, 0.6Vpp) from Vil5. Conditions are unfaulty if Vo18 produces pulses. 
A. Input a signal from Vil5 as explained in Note 2 and produce VISS (duty: 25+5%) for a moment (as the unit is in the music detection 
state when it is powered up.) 
Turn off the Vi15 input and open the connection between pin@ REF and GND. (Internal reset). 
Input signals as explained in Notes 1 and 2 simultaneously. Turn off only the Vi37 input when at least 512 or 2048 pulses (make 
selection according to the polarity of pin@) have been input from Vi37. Conditions are unfaulty if pin@ produces VISS (duty : 25+ 
5%). 
. Follow the same procedures as explained in Note 4 until the turning off of the Vi37 input. Count the number of control (Vi15) pulses 
from that point to the instance that VISS (duty : 25+5%) is produced or pin@® goes from L to H. 
. Count the number of pulses when VISS (duty : 25+5%) is being produced. 
. Measure the duty ratio of the VISS (duty :25+5%) signal. 
. Measure the duty ratio of pulses output through pin@® when VISS (duty : 25+5%) is not produced. 


Se] 
I- 


GND standard, with + 

| GND standard, with+ _[Note3 
@pin =H 512 pulse over 
@pin =L 2048 pulse over 












i& 


Note 





Search 





No music detection 
pulse number 


@pinz=L, @pin=H 60+2bit 


cl 


| 


leet 
Ree 





ONO Oo 
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OldLOA Ta 
IHSISNSLIAN | ‘ 


EC. GC 


4 : eoueyoeded 
? : eouesisay syUul 


Vi47 Vi42 Vi36 
Vi48 aan Vi37 
620 5 620 ‘9 hae Voss 80) 2) 28 2) @& 
2.2 Ul a 7 2.2 u qe 2.2 et AL 2..2 \ oe Ar, 2.213 
Vi38 2.2u x VEC 
100k at 100k 2.2uy 2.2 56k 100k T 
100k} 0.015 100k 0.015 + + 100 
600] Ci AP== 3100KT) 015 ae iL oy 


+ 






a) 


aa] far] fee] [25] [24] fos] [2a] [ai] fo] [35] 56) [7] [36] 5] 4] [55] fA] Bi] fo] fol sl [er] Pol fa 
A VccMIX B.B SW BITS2 BITSWITEST N.C 


OUT 
SW 







99AZ/ | 


SEARCH 






~ SIG. eu 
ay Py ey Pa 


100u ie 1M 
. lJ 
4MH 
27 PF zi 27p 
+ + 1 O O 
10 Tu 8 Tu tie . Vol8 Vol19 
OTH 
Vol | oon ZV 17 20 (24 
Vo3 
Vi2 Vil2 Vil5 


LINDYID LSAL 


YAXIN SDIOA HOA HLIM OHOS TVLISIC 


dScessolN 


SOI YOSSSD0U"d GNNOS IHSISNS_LIW 
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FUNCTION 

1. Bass boost circuit 
It is provided with three input pins for Hi-Fi VCR audio 
Lch (L), Reh (R) and normal track audio (N), and bass 
boost circuit is provided to each pin. 

Maximum boost volume is 8dB and the slope 
characteristic is constant at — 6dB/oct. Roll-off frequency 
fr is variable by external C and R. | 
ON/OFF buss boost is controlled by H/L of pin @. 


Gv (dB) 







ON(@= H) 





6dB/ oct 


OFF(@= L) 


#(HZ) 


O + ------- ooo - - - - - - - f- 


100 


fR 
400 
fr-is set to 400Hz in the standard circuit example in 


application example. To change fr, use Ci and C2 as 
inverse proportion constants. 7 

400 

fr’ 


. 4 
C2’ = 5600p x ~ (F) 





Cr’ =0.015 u x (F) 


2. Digital delay circuit 

It.is a delay circuit havaing the delay time of 139.9msec 
which uses sampling frequency of 125kHz in A-D and D- 
A conversion. Appropriate signal bandwidth is around 
3kHz. 

Delay time is not varialbe. Master clock is not variable 
either since it is commonly used by music detection when 
the music interval search function described in 5) is use. 


3. Echo mixing amplifier, echo volume, feedback 
Built-in OP amplifier connected to O~@ pins is used for 
echo mixing. Gain of microphone real sound is determined 
by R:/R2 and is set to OdB in this example. Echo gain 
is determined by Ri/R3 and is also set to OaB. 

Echo volume is VR1 inserted right before Rs, which 
attenuates echo. 

Set the feedback to an optimum point using partially 
fixed resistor VR2. 


4. Line mixing amplifier 
Microphone echo audio signal which is generated by 
mixing the real soud and echo is output to pin ©. 
It is connected to the built-in line mixing amplifier 
through pin @ for mixing with L, R and N. ON/OFF of 
echo and clock is possible by combining pin @ echo 





DIGITAL ECHO WITH VCR VOICE MIXER 


switch and pin @ search switch (refer to e)). 

Gain in mixing is internally fixed to 6dB for the. 
microphone system and OdB for the line system. 

‘Since the signal which is generated by mixing L and R 
is output to pin @, it can be used, for example, for 
Karaoke using Hi-Fi audio and postrecording using normal 
track audio. 


5. Music Interval search 


Music interval search circuit is provided for searching the 
VCR tape head. It is designed so that the ordinary VISS 
microcomputer software can be used by means of 
searching no signal section in the normal track and 
outputting the search result as a VISS signal. 

Music interval search function consists of the following 
function blocks: a) control track signal waveform shaping, 
-b) normal track signal reference level comparison, c) music 
detection, d) no music detection, and e) VISS_ signal 
generation. 


(1) Control track signal waveform shaping 
M65832SP is provided with a control signal input pin 
which detects music by detecting real time on the tape 
recording using the control signal recorded on the VCR 
control track and outputs VISS signal. 

Since the control signal input pin has a_ built-in 
waveform shaping circuit, derivative waveform can be 
input directly. Positive pulse of 0.9V or more for the OV 
reference input is detected as a leading of H level and 
negative pulse of —0.9V or below is detected as a trailing 
of L level. 

Signal within + 0.3V is not detected to prevent 
misdetection of noise. 


0.9V... _{H LEVEL DETECT 


ee ee ‘NOISE PROTECT 
Bay hae _LEVEL 
Fj 0.9V --- als I 


WAVE 


FORM 






OV 
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(2) Normal track signal reference level comparison 

Normal track audio signal is also input to the pin @ signal 
reference level comparison circuit for music detection. 
Signal reference level comparison circuit consists of 
amplifier and level comparator. Level comparator outputs 
a pulse when an amplitude of 320mV or more for the 
no signal level is input. The amplifier can set gain in the 
range of O~60dB using an external resistor. Apparent 
detection level of the level comparator can be determined 
by setting the gain. 

In other words, apparent detection level when the gain 
is set to 20, 40, and 60dB is 32, 3.2, and 0.32mV 
respectively. 


320mV 


Amplified normal 
1/2Vcc 


track signal 





Level detect result | (] | | 


Amplifier gain Gv is determined by Ra and Rs as follows: 
Gv = Ra + Rs/Ra (times) 


Rs is appropriate at hundreds of kQ. 
Detected signal low-cut frequency fc is determined by 
R4 and C3 as follows: 


fo=1/27 Ra-Cs3 (Hz) 


(3) Music detection 

To search a music interval, it is necessary to judge if 
it is a music or not. This judgment is made by 
counting the control track signal and monitoring real 
time on the tape recording for approx 10 seconds. If 
the number of pulses in the level detection obtained 
in b) is 2048 or 512 or more (can be switched by 
L/H of pin @), it is judged as a music. Since the 
control track signal is used for monitoring, 10 seconds 
in real time on the tape recording can always be 
monitored even if the tape is run at a high speed. 


Control track 


Sichal input: = ee wee eee 
Real time 10sec 
Level detect Litt mt 


result 
2048 or 512 pulses 
music decision 


(4) No music detection 
No music is judged when no pulse in level detection in 
b) is detected for a prescribed time after a music was 
detected. 

Like the music detection, judgment is made by counting 
the control signal and monitoring real time on the tape 
recording. Real time can be selected by changing the 
polarity of pin @ and pin @. 


real time on tape recording 
PIN@) PIN@® CONTROL PULSE No. NTSC PAL 


L L 38 (bits) 1.27 1.52(sec) 

L H 60 2.00 2.40 

H L 90 3.00 3.60 

H H 50 1.67 2.00 
CONTROL 
TRACK te Le ewcescs: SLL Lt LPL 
SIGNAL INPUT 


| 38,60,90,50 bits | 


LEVEL DETECT Li) J} 


MUSIC INTERVAL 
DECISION 


- RESULT 


NON-MUSIC 
DECISION TIME 


(5) VISS signal generation 

Music interval is recognized at the point where no music 
is detected after a music was detected, and VISS signal 
is output. VISS signal which is originally recorded on the 
control track is ignored, and it is output after converted 
into a control signal of 50% duty. Therefore, duplicate 
operation by VISS signal generated in music detection can 
be prevented. 

Since the result of music detection is also output to 
pin @ during the VISS output, this function can also be 
applied to music detection without using VISS. 


NON-MUSIC 
DECISION TIME 


SEARCH OUT 
PIN @® OUTPUT LJ LJLJLN..... 
DUTY 50+ 10% 


SEARCH PULSE 61-bits 


NS. ee 


MUSIC INTERVAL DECISION 


ON/OFF of echo and music interval search circuit can 
be selected by combining H/L of pin @ echo switch and 
pin @ search switch. 

In other cases than (=H and @=L, control track input 
signal is directly output after waveform shaping. 

Therefore, real VISS signal recorded in the control track 
can be sent to MCU. 
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TYPICAL CHARACTERISTICS : 
THERMAL DERATING CIRCUIT CURRENT VS. 
(MAXIMUM RATING) | ' SUPPLY VOLTAGE 





= eG tects see 
2 ee al thd 
Z ar ee oe 
F oie 
z Siok! 
a lal deta 
g 5 oof | Let 
5 5 LL 

°o 2 50 75 100 125 150 

AMBIENT TEMPERATURE Ta (CC) ~ SUPPLY VOLTAGE Vec (V) 


- VOLTAGE GAIN VS. ' OUTPUT NOISE VOLTAGE VS. 
SUPPLY VOLTAGE SUPPLY VOLTAGE 


Veep a eshee | clessheaie eal 
Leese 
bap teeedec hye ie shel 
fiddle s 
CI ep 


HE] Vi = 100mVrms Py 
ao f = 30H2 

= 
or cee 













= a | 


LINE 
DINAUDIO 
Rg = 6202 


VOLTAGE GAIN Gy (dB) 
} 





| 
Ht 


OUTPUT NOISE VOLTAGE No (dBV) 





2 6 4 
SUPPLY VOLTAGE Vcc (VY) SUPPLY VOLTAGE Vcc (V) 
MAXIMUM OUTPUT VOLTAGE _ TOTAL HARMONIC DISTORTION 
VS. SUPPLY VOLTAGE 


VS. SUPPLY VOLTAGE 


ttt 
bee ot Motes ase le 
elec cea eet 
LINE Ed eT 












[hp 0.1 oe El ee ee ee a Vi = 100mVrms 


ee 
a eee 


ee ete are 


0.1 


MAXIMUM OUTPUT VOLTAGE Vomax (Vrms) 
TOTAL HARMONIC DISTORTION THD (%) 


eee ein 
Soe oe 
; oe err 
Z 3 4 5 6 7 3 4 5 6 T 
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TOTAL HARMONIC DISTORTION THD (%) 


10 


0.1 


0.01 


0.01 10 






TOTAL HARMONIC DISTORTION VS. 
OUTPUT VOLTAGE 








SEN 
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TOTAL HARMONIC DISTORTION THD (%) 


OUTPUT VOLTAGE Vo (Vrms) 
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TOTAL HARMONIC DISTORTION VS. 
INPUT SIGNAL VOLTAGE 


Bans 
Soe Pr 


PS DELAY tt ees 
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INPUT SIGNAL VOLTAGE f (Hz) 
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ECHO & MUSIC INTERVAL SEARCH OPERATING MODE 
PIN @® 


PIN@ | | Tint PIN ® | PIN @ 
SEAR SW etek | SEARCH OunT SEARCH PULSE | MIX IN 
ECHO. OFF | : 


ECHO ON 
Operate 























stop Through output a 


shaped wave signal 
from PIN @ input 
signal 












MUS-SEAR ON 
VISS non-gen 


ECHO ON 
MUS-SEAR ON 
VISS generate 


H pulse output afte 
music searched 








VISS output after 
music searched 





APPLICATION EXAMPLE 
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DESCRIPTION 


M65835FP is the semiconductor IC for a karaoke processor based on the silicon gate CMOS process. 
Provided with the 3-line non-tune detection circuit with the digital echo and bass boost, M65835FP is a 
single chip processor IC designed specially for hi-fi VCR karaoke systems. 
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FEATURES 


Key control unit 


@ Contains 32-K bits SRAM. 

WM Contains the HPF mixing amplifier for stereo. 

Mi Capable of varying the basic key from +3 to —4 and in the ex- 
panded mode from +20 to —20. 

lM Capable of key scanning with the aid of the incorporated micro- 
computer. 

MM Provided with auto resetting function, which detects tune inter- 
vals and returns the key to the original. 

Mi Provided with LED drive function, which lights LED's correspona- 
ing to key UP and DOWN. 


Echo unit 


@ Contains 18-K bits SRAM. | 

Mi Contains variable microphone and echo volumes controlled by 
the microcomputer. 

Mi Contains the line mixing amplifier. 

M@ Maximum delay time: 140 ms; band: 6 kHz 


SYSTEM CONFIGURATION 


M65835FP 


MIC AMP 





Outline 100P6S-A 


0.65mm pitch QFP 
(20.0mm X 14.0mm X 2.8mm) 


Others 


@ Provided with three channels for line input, namely hi-fi left and 
right channels and normal channel, each of which is provided 
with the bass boost circuit. 


i Capable of tune selection meeting VCR requirements based on 
the tune interval detection and pseudo-VISS generation circuit. 
i Capable of cutting off the vocal input in the stereo mode. 


RECOMMENDED OPERATING CONDITIONS 


Operating voltage rANGe ..........ccecescccccececeeccstsesteeessseesseees 4.5 ~ 5.5V 
Rated:line voltage: ac cceseenetteeaisvessnatuene Ri ita eaten: oh A 
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PIN CONFIGULATION 
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Outline 100P 6S-A 
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Sess, 08 -c¢ 8c G28 R202 
10q [9S [94 [97] {94 195 |94 193} 194 [91190 [8g 184 187] |84 |85 [841 (83 83 [81 
ECHOMIX OUT [1] | 8 HMIX2 IN 
ECHOMIX IN [2] 79 HPF2 OUT 
ECHOVOL IN L3. 78} HPF2 IN 
LPF2 OUT 77] KMIXAMPL OUT 
LPF2 IN [5| 76] KMIXAMPL IN 
OP2 OUT [6| 75] HMIX1 IN 
OP2 IN 74] HPF1 OUT 
cc1 [8 74 HPF1 IN 
CC2 [9 74 LPF4 OUT 
OP1 IN [10 LPF4 IN 
OP2 OUT [14 7q OPS OUT 
LPF1 IN (12 leq OPS IN 
LPF1 OUT [13 16g OP4 OUT 
N SEARCH IN [14 = 67 OP4 IN 
SENS ADJi1 [15 a 68 CC5 
SENS ADJ2 [16 8 eq cca 
NisFit [17 3 64 cc3 
VCC 1 lig 63} OP3 OUT 
AGND 1 [19 6Q OP3 IN 
CTL IN [2¢ 64 LPF3 OUT 
SEARCH OUT [21 60) LPF3 IN 
SEARCH PUL |22 5g REF 
SEARCH SW [29 58 VCUT L OUT 
BIT Sw [24 57] VCUT ROUT 
SIGPUL SW [2g 5d VCUT LPF OUT 
ECHO SW [26 551 VCUT LPF IN 
BB SW [27 54 KEYCON LIN 
MIXOUT SW [28 Sg KEYCON R IN 
VOL UP {23 54 VCUT SW 
VOL DOWN [3d 54 AGND3 
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IC INTERNAL BLOCK DIAGRAM 





HPF2 OUT 
KMIXAMPL OUT 
KMIXAMPL IN 






60) HMIX2 IN 
6s) CC4 
B4) CC3 
63) OP3 OUT 


ae 






O—-© 
Lgl, 


NI HdWYXIN ©) 


DETECTION 
VOLTAGE 
CIRCUIT 


COMP1 


Ino OADIW @ 








NI TOADIN (8) 


= 


O 
Cz, 
ao 
2 

TAA 
a 


OE} —))-/) Onn S-© ©-©-2) 
FF zezareEeaezarF BZPBranaezaeE ZDBE BZ eA eae 
5 £ £5425 fF o €C £5 2542223 EC 
Oxegoe97p 69 SOFT Ff OFBBHS 
~*~ 2s Na 8 O oS 2 f a2 oOo wo 2 > 
SoS eS oO O S go ao @ 
25 6 ann 

ae 2 


LPF3 OUT 









SEARCH OUT @?) 


SEARCH PUL @2 


68) VCUT L OUT 





SEARCH SW @3 


67 VCUT R OUT 


62) VCUT LPF OUT 
65) VCUT LPF IN 








SIGPUL SW @9 





MICROCOMPUTER 
CORE (4BIT) 





64) KEYCON L IN 


63) KEYCON R IN 








ECHO SW @8 


MIXOUT SW @8) 


62) VCUT SW 


voLup @9 





VOL DOWN @9 
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Function 


ee 
CHOMIX OUT 
[Echo mix input 
LPF2 OUT 
LPF2IN 
OP2 OUT 
OP2 IN 


m 


Constitute the mix amplifier circuit with external CR. 


ECHOVOL IN Echo volume input. 
Constitute the low-pass filter on the echo output side with 


external CR. 


Constitute the echo demodulation integrator with external C. 


Demodulator ADM control. 
Modulator ADM control. 


Constitute the echo modulation integrator with external C. 


i 
P1 OUT Operation amplifier 1 output 
Low-pass filter 1 input Constitute the low-pass filter on the echo input side with - 
i external CR. 


Input normal signals. 


aa 


~ O;O m 
19 O70 © 
7 nN{— se 
= O 
Z =< 

x< 

Zz 


F1 OUT. Low-pass filter 1 output 
SEARCH IN_ | Normal search input 


Zi rT 


m @O Min 
: : 
5 2 
= 
© 
S 


ENS ADJ1 Sensitivity adjustment 1 
ENS ADJ2 Sensitivity adjustment 2 
NISFIL Noise filter 


djust non-tune detection sensitivity with external CR. 


erminal to install the tune counter input signal noise removal filter. 


AVCC 1 Analog supply voltage 1 
~AGND 1 Analog ground 1 


Inputs control signals. 


CTL IN Control input 
SEARCH OUT |Search output 
SEARCH PUL |Search pulse output 


SEARCH SW L: VISS generation present, H: VISS generation absent 
Sets tune interval detection time switching data. 
H: 110 bits; L: 90 bits 
L: 8192 pulses, 4096 pulses 
| L: echo OFF; H: echo ON 
L: BB OFF; H: BB ON 
L: LR mix output; H: mix output OFF 
Volume increases one step each time an L pulse is counted. "L"” 
is fixed when external volume is provided. 
Volume decreased one step each time an L pulse is counted. 
"L" is fixed when external volume is provided. 
Echo/microphone selector switch. Selects microphone or echo 
volume control. 
L: echo; H: microphone. "L" is fixed when external volume is 


rovided. 


BIT SW Tune interval detection switch 





SIGPUL SW 
ECHO SW 
MIXOUT SW 


VOL UP Volume UP input 
VOL DOWN Volume DOWN input 







Echo/microphone selector switch 





| 





KEY TEMP VOL|Key tempo and volume output | © _| Serially outputs information as to the key tempo and volumes. 
ei oir Final bit mark output ez Output "H" pulses after outputting the final bit of the serial data 
explained above. 
[Giockingut | 1 Cock input terminal to read Key tempo and volume information 
Distal supp volagot 
Digital ground | - 
OUT [Oscillator output, | OT 
IN [Oscillatorinput | ET 


VSC/VMC VSC/VMC selector switch 
EYD 1 Key drive 1 
EYD2 Key drive 2 


When AO = "H", LED: KD1, KD2, KD3 and KD4 scan: TU, TD 
and TCS 

When AO = "H", LED: KU1, KU2, and KU3 scan: KU, KD and 
ARS 

KD: key becomes one step lower each time this is pushed. 
TD: tempo becomes one step lower each time this is pushed. 


EYD 3 Key drive 3 
KEYD 4 Key drive 4 


Scan line (digit) 


Oo om |xlx|l xl xl <Ilxlxlol<lo 
oO oO oO SIS 
= 2 2|O|% 
2 = o| - 


SCAN Scan line (digit) 
KEY/TEMP Key and tempo input 





° 
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Symbol /0 
KU: key becomes one step higher each time this is pushed. 
TU: tempo becomes one step higher each time this is pushed. 
ights LED ("L") when there is no change in key. 


ute signal outputs from the microcomputer 






KEY/TEMP UP 






Key and tempo input 





EYD 0 


= 


ey drive 0 

ute output 

witch contro! input 
nalog ground 3 

L: vocal cutoff OFF (through output) 
H: vocal cutoff ON 

nput Reh signals. 

nput Lch signals. 


Vocal cutoff switch 


Key control R input 
Key control L input 
Vocal cutoff LPF input 
Vocal cutoff LPF output 
Vocal cutoff R output 
Vocal cutoff L output 
Reference 


KY LIN 

VCUT LPF IN 
VCUT LPF OUT 
VCUT R OUT 
VCUT L OUT 


Terminal to install vocal cutoff LPF 


Output reference voltage (1/2 Vcc) 

Constitute the low-pass filter on the key control input side with 
external CR. 

Constitute the low-pass filter on the key control side with external CR. 
Constitute the key control modulation integrator with external 





LPF3 IN Low-pass filter 3 input 


LPF3 OUT 
OP3 IN 
OP3 OUT 


Low-pass filter 3 output 
Operation amplifier 3 input 
Operation amplifier 3 output 
Current control 3 

Current control 4 

Current control 5 
Operation amplifier 4 input 
Operation amplifier 4 output 
Operation amplifier 5 input 
Operation amplifier 5 output 
Low-pass filter 4 input 
Low-pass filter 4 output 
High-pass filter 1 input 
High-pass filter 1 output 
High-pass 1 mix input 
Key mix amplifier L input 
Key mix amplifier L output 
High-pass filter 2 input 
High-pass filter 2 output 
High-pass 2 mix input 

Key mix amplifier R input 
Key mix amplifier R output 
Analog ground 2 

Analog supply voltage 2 
Nch output 

Bus boost Nch output 

Bus boost Nch input 

Nch input 

LR mix output 

Rech output 

Bus boost Reh output 

Bus boost Reh input 

Reh input 

Lch output © 

Bus boost Lch output 

Bus boost Lch input 

Lch input 


OP4 IN | 
OP4 OUT 


Constitute the key control modulation integrator with external 


Constitute the key control modulation integrator with external 
OP5 OUT 

LPF4 IN 

LPF4 OUT 

HPF1 IN 

HPF1 OUT 
HMIX1 IN 
KMIXAMPL IN 
KMIXAMPL OUT 
HPF2 IN 

HPF2 OUT 
HMIX2 IN 
KMIXAMPR IN 
KMIXAMPR OUT 


Constitute the key control low-pass filter with external CR. 


5b o|m ao 


Constitute the key control high-pass filter (Lch) with external CR 
Terminal to mix and input HPF 1 outputs. 


Constitute the key control Lch-side mix amplifier with external C. 


Constitute the key control high-pass filter (Rch) with external 


Terminal to mix and input HPF 2 outputs 


Constitute the key control Rch-side mix amplifier with external C. 


Pa 


BBAMP N OUT 


BBAMP N IN Constitute the bus boost circuit (Nch) with external CR. 


LR MIX OUT 


BBAMP R OUT 


BBAMP R IN Constitute the bus boost circuit (Rch) with external CR. 


BBAMP L OUT 


nsti h boost circuit (Lch) with external CR. 
BBAMP LIN Constitute the bus ircuit (Lch) w ternal CR 


nput echo volume output signals. 
icrophone volume output 
icrophone volume input 


MICVOL OUT 
MICVOL IN 


icrophone volume output 
icrophone volume input 


= 
sls 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) 


Symbol Parameter 
Vcc upply voltage : 
ower dissipation 
Topr Operating temperature 
Tstg Storage temperature 


S 
Es 120 
P 



















a 
FDVoo__| Digitalsupply voltage Sss—=<‘iYSSC<;‘;<CS!”!”*~<CS~*«*C KK SSY CO] 
FAVec | Potential difference between AVocandDvoo|—Ss=~“*‘“*~*s*“‘“s*~‘s~‘“‘~s*~s*sé~‘s*s*s**S*s~s~é~C OTC |] 
Clock frequenc P15 | 16.0 | 16.5] MHZ | 
VIH Input voltage ("H" level | . 0.7VoD} -— | Vpo| v_ | 
Se ee leo ek To | - |o3vool v_ 
rfc. | CTLinputfrequency —=——=Ss«d| Pin@®=H ~~ ~~S~«<“«~CS~*~‘Cs~s~S~* SCS SPS] 





























@),@ pin lot = 2mA 


<~o@ Limits 
ge P ti ae ae 
cree] eee [en a 
Ea 
Channel separation DIN-AUDIO 60"). 70 | 
"Gv [WO vottage gai ee 
70 voltage gain ee ee ee 
Maximum output voltage THD = 0.1 % | -1 |]  3{ - | dBv 
|No___| Output noise voltage DIN-AUDIO, Rg = 620 2 | = | -100 | -95 | dBv | 
2 Total harmonics distortion 30 kHzL.P.F. | - | 0.02] 0.05 | % 
= Bass boost roll-off frequency er eae ee Ss an al tl Oe 
Bass boost voltage gain __ f = 100 Hz | 5] 7{ 9 | oB | 
Bass boost switching noise voltage | DIN-AUDIO | — | 15} 30 | mVpp | 
Line switching noise voltage L*R OUT,MIX OUT,DIN-AUDIO | — | 15] 30 | mVpp 
| Input impedance | 20 | 30] = | ka 
Output impedance | - | - | 200] 2 | 
/O voltage gain Sad ot eee ee te ee tO eee 
hae Maximum input voltage THD = 10% | — | dBv | 
‘5 [No | Output noise voltage DIN-AUDIO, Rg = 51 © | | 
30 KHL PF =| 4s 30] % 
To [Delay time fe 
Internal detection sensitivity Pin ® output amplitude 240 | 320 | 400 | mVpo| 
CTL input voltage With reference to GND 40.9 | - | 225] V | 
| Vottno |CTLnoiseprotectievel | = 808 
| Play time: approx.20 s aoe | - | - | pulse | 
Tc No. of tune detection pulses 
gaa | — | - | puise 
z [1 [Tuneinenaldetectontime | ena toa 
2 No. of VISS output pulses pt 89 Tt 
8 [vss [Vis duty 25 
| Search OUT duty Pin @=L, Pin@=H | 40 {| 50{ 60] % 
N SEARCH IN = 50mVrms, f=6kHz,DIN- 
| | 7 B 
Echo cross talk level during search AUDIO,Rg=512 ae | 0 } -80 | ae 
; N SEARCH IN = 50mVrms, f=6kHz,DIN- | 
Noct | Line cross talk level during search —7 -55 | dB 
: AUDIO,Rg=6200 = | 8] 8 | oe 
@,@ pin lon = -2mA | ele OOo 
Fee oe. 








Search L output voltage . 
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3 
Symbol Parameter Test conditions : Tyo | Max 
|Nom __|Output noise voltage (VMC) FO (TO,KO), DIN-AUDIO and Rg = 519 | - | -82{ -65 
© [Nos [Output noise voltage (VSC) FO (TO,KO), DIN-AUDIO and Rg = 51 Q | — | -70/ -57 
© | THDm Total harmonics distortion(VMC) FO (TO,KO), 3 kHz L.P.F. fF - [| o8f[ 20] % | 
> | THDs {Total harmonics distortion (VSC FO (TO,KO), 3 kHz L.P.F. pre te 108 %e 
“ VO voltage gain a Na ee ll ee ese 
| Vomax _|Maximum output voltage THD = 10 %, 30 kHz L.P.F. | -3 | of - | dBv 
s [No |Output noise voltage Pin @ = H, DIN-AUDIO, Rg = 51.Q | - | -388] -72 | aBv | 
2 /O voltage gain With input given via single channel pee hs Oe 8) eB. 
= V Maxi at Volk With input given via single channel 3 dBv 
9 omax aximum output voitage THD=10 %, 30 kHz L.PF. 
~ | Gvacs [Vocal cutoff ratio With L and R inputs given | 20} 24] - | oB | 
I/O voltage gain 0 dB Voltage gain set to 0 dB | -10 | 00] 1.0 | 0B | 
Gve -2_ |1/O voltage gain —2 dB Voltage gain set to -2 dB —1.0 | dB | 
= Gve —4 |1/O voltage gain -4 dB Voltage gain set to —4 dB | 5.0 | -4.0] -3.0 | oB | 
3 I/O voltage gain -6 dB Voltage gain set to —6 dB | -7.0 | -6.0| -5.0 | aB | 
° I/O voltage gain -8 dB Voltage gain set to -8 dB | -9.0 | ~8.0| -7.0 | dB | 
= 
‘S | Gve -10 | /O voltage gain -10 dB Voltage gain set to -10 dB 1-12.90 | -10.0 | -9.0 | gB | 
/O voltage gain -15 dB Voltage gain set to-15 dB | /-17.0 | -15.0 |-13.0 | gB | 
I/O voltage gain --° dB Voltage gain set to —°° dB | -— | -60.0 {-40.0 | oB | 
/O voltage gain 6 dB Voltage gain set to 6 dB | 45 | 60] 75 {| oB 
E /O voltage gain 3 dB Voltage gain set to 3 dB | 15 {| 30[ 45 | aB | 
3 /O voltage gain 0 dB Voltage gain set to 0 dB -1.5 | oof 15 | gB | 
> 3 . 
@ V/O voltage gain -3 dB Voltage gain set to -3 dB | -45 | -3.0[ -1.5 | oB | 
c . . 
2 V/O voltage gain -6 dB Voltage gain set to -6 dB | -7.5 | -6.0| -4.5 | oB 
° /O voltage gain -10 dB Voltage gain set to-—-10 dB -12.0 -10.0 | -8.5 | oB | 
= /O voltage gain -15 dB Voltage gain set to -15 dB ~17.0 | -15.0 |-13.0 | 4B | 
Gve —°o | I/O voltage gain —c° dB Voltage gain set to -c° dB | — | -60.0 |-40.0 | oB | 
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FUNCTIONAL DESCRIPTION 

(1) Bass boost 
Pin @ BBSW = H. When bass boost is ON, BBSW = L; when 
OFF, flat. 


Gv(dB) 





f(Hz) 


100 400 


M65835FP is provided with 3 input terminals for 3 lines: vocal Lch (L) 
and Reh (R) and normal track vocal AN): The bass boost circuit .is 
inserted into each line. 

_ The maximum voltage gain is 8 dB, and the slope characteristics 
are constant at -6 dB/oct. The roll-off frequency, fR, however, can 
be varied via external C and R. 

Bass boost is turned ON/OFF via H/L of pin @. 
fR is set at 400Hz in the example applied circuit. To change fR, 
change C1 and C2 assuming these as inverse proportional con- 
stants. 


400 
C1'=0.015n X ae (F) 


400 
C2' = 5600P X eats (F) 
















(2) Digital delay circuit ; 
This has delay time of 139.3 ms with the sampling frequency dur- 
ing A-D and D-A conversion at 125 kHz. The signal band is set at 
6kHz in the example applied circuit. 

Delay time cannot be changed. When tune intervel detection is 
being carried out, the master clock is shared for tune interval de- 
tection, and therefore the master clock cannot be chaged, either. 


(3) Volume 
After reset, the incorported counter carries out initial setting of 
volumes. Initial set values depend on whether the VOL UP termi- 
nal (pin @), VOL DOWN terminal (pin 60) and ECHO/MIC termi- 
nal (pin @)) are fixed to H ot L. (See below.) 

VOL DOWN terminal (pin 60); 
ECHO/MIC eng i 


Maximum (0 dB) | Maximum (+6 dB) 
egy eee 


Volume is increased/decreased by detecting the L level input via 
the push switch as clock pulse build-up. This detection point 
gives the boundary beyond which the volume is varied. 














VOL UP terminal (pin @) 








Microphone 
volume 





RESET 
SIGNAL 
CLOCK 

_ PULSE 

' -HFIXED ! | ? ! ; | ! 
VOL UP | 3 ! 
VOL ' s HFIXED | ! ! 
DOWN : ' ; i 
ECHO/MIC H FIXED : ! 
MICROPHONE COUNTER INITIAL | 7 
VALUE 
ECHO VOLUME COUNTER INITIAL : 
SET VALUE SETTING PERIOD 
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VOLUME INCREMENT (5)Music interval search 


Music interval search circuit is provided for searching the VCR 
tape head. It is designed so that the ordinary VISS microcom- 
puter software can be used by means of searching no signal sec- 
tion in the normal track and outputting the search result as a VISS 
signal. 

Music interval search function consists of the following function 
blocks, a) control track signal waveform shaping, b) normal track 
signal reference level comparison, c) music detection, d) no mu- 
sic detection, and e) VISS signal generation. 


Echo volume (dB) 


a) Control track signal waveform shaping 


M65835FP is provided with a control signal input pin which de- 
tects music by detecting real time on the tape recording using the 
control signal recorded on the VCR control track and outputs 
VISS signal. 

Since the control signal input pin has a built-in waveform shaping 
circuit, derivative waveform can be input directly. Positive pulse 
of 0.9V or more for the OV reference input is detected as a leading 
of H level and nagative pulse of —0.9V or below detected as a 
trailing of L level. 

Signal within + 0.3V is not detected to prevent misdetection of 
noise. 





H LEVEL DETECT 


(4) Non-tune detection block diagram 





NOISE PROTECT 
(14) N SEARCH IN LEVEL 
NORMAL TRACK 
SIGNAL REFERENCE L LEVEL DETECT 
LEVEL COMPARISON 


TUNEDETECTION (5) SIGPULSW = SHAPED | | 
POUNIEn WAVE FROM 
1024/ or, 2048 PULSE SWITCHING 
bs TUNE INTERVAL 
DETECTION (24) BIT SW 


COUNTER 
90/ or,110 BIT SWITCHING 
Viss (22) SEARCH 
GENERATION PUL 
PERIOD COUNTER 








VISS GENERATION _ 
CIRCUIT 


DUTY 50% 
GENERATION 
CIRCUIT 
















CTL SIGNAL DUTY 25% 
WAVEFORM GENERATION 
SHAPING CIRCUIT 


oe 
a) 
SEARCH 
O OUT 


29 @3 
ECHO SEARCH 
SW SW 


29) 


CTL IN 
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b) ‘Normal track signal reference level comparison 

Normal track audio signal is also input to the pin @ signal 
reference level comparison circuit for music detection. © 
Signal reference level comparison circuit consists of amplifier 
and level comparator. Level comparator outputs a pulse when 
an amplitude of 320mV or more for the no signal level is input. 
The amplifier can set gains in the range of 0~60dB using an 
external resistor. Apparent detection level of the level 
comparator can be determined by setting the gain. 

In other words, apparent detection level when the gain is set 
to 20, 40 and 60dB is 32, 3.2, and 0.32mV respectively. 





NORMAL TRACK SIGNAL N, 320mV 

AFTER AMPLIFICATION 1/2VCC 
(PIN @ OUTPUT) 

INTERNAL CLOCK SIGNAL 
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d) Non-tune detection 


After a part of the tape is judged to have a tune, if none of the 
level detection pulses in b) above is present for a period 
corresponding to the number of the bits of the control pulses 
shown below, that part where none of the level detection 
pulses is found is judged to be non-tune.However, if even a 
single pulse of level detection in b) is present, the counter 
indicating the judgment of non-tune is reset. | 
During monitoring non-tune, the control signals are counted 
and judged based on time recorded on the tape as in the case 
of tune detection. For the monitoring period 110 ord 90 bits 
can be chosen (switchable via L/H of pin 24). 


No. of non-tune detection control pulses 
110 bits 
90 bits 






CONTROL TRACK TUL] PUL] 
SIGNAL INPUT —!uUbuU UL... 


110 OR 90 BITS 


AFTER LEVEL DETECTION il al aN " mnt 
(INTERIOR) LEVEL-DETECT fli | | LI 


RESULT 
(INTERIOR) NON-TUNE 
JUDGMENT PERIOD 


c) Music detection 


2738 


To search a music interval, it is necessary to judge if it is a 
music or not. This judgment is made by counting the control 

track signal and monitoring real time on the tape recording for 
approx 20 seconds. If the number of pulses in the level 
detection obtained in b) is 8192 or 4096 or more (can be 
switched by L/H of pin @), it is judged as a music. Since the 
control track signal is used for monitoring, 20 seconds in real 
time on the tape recording can always be monitored even if 
the tape is run at a high speed. 


CONTROL TRACK _ 
Sosa ute oa Suri 
SIGNAL INPUT —~ LPL 


| REAL TIME 20SEC | 


LEVELDETECT aij py... LL 


RESULT | 
8192 OR 4096 PULSES | 


MUSIC DECISION 


JUDDGED 
TO BE AN INTERVAL 


e) VISS signal generation 


Music interval is recognized at the point where no music is 
detected after a music was detected, and VISS signal is 
output. VISS signal which is originally recorded on the control 
track is ignored, and it is output after converted into a control 
signal of 50% duty. Therefore, duplicate operation by VISS 
signal generated in music detection can be prevented. 

Since the result of music detection is also output to pin @ 
during VISS output, this function can also be applied to music 
detection without using VISS. 


NON-MUSIC —___» 
DECISION TIME 


SEARCH OUT AL MUSIC INTERVAL DECISION 

PIN @ OUTPUT LJ-LSJLWHSLW...-M_S LS 
DUTY 50+10% DUTY 2545% 

SEARCH PULSE 61-BITS 

PING OUP. 1... 


ON/OFF of echo and music interval search circuit can be 
selected by combining H/L of pin @) echo switch and pin @ 
search switch. , 

In other cases than pin @) = H and pin @ = L, control track 
input signal is directly output after waveform shaping. 
Therefore, real VISS signal recorded in the control track can 
be sent to MCU. 
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ECHO AND TUNE INTERVAL DETECTION OPERATION MODES 


Pin @) Pin @ Internal | Pin @) Pin @ Pin @ 
ration mod io 
Echo OFF 


et ee 

Echo ON 

H Tune interval detection ON Output "H" for the 
No VISS generated 

H Sg = Operates 

Echo ON 

L Tune interval detection ON 
VISS generated 


VISS genera-tion 
period after tune 

This tune interval detection is possible for the range from 30 to 3 KHz 

of the control track signal input frequency. 















Through output follows 
the shaping of pin 
input waveform. 


















Generates VISS after 
tune interval detection. 
During other periods, 

duty 50% 






interval de- 
tection. 






EXPLANATION OF OPERATION AT 3 KHZ OR GREATER 
OF CONTROL FREQUENCY 


Although the advisable control input frequency is 30 to 3 kHz, 
inputting signals of 3 KHz or greater may cause the duty ratio to be 
25 and 50%, which is outside the specifications. 
When the control input frequency is 3.5 kHz or gerater, the H period 
for pin @) search OUT pulses becomes as follows because of the 
internal circuit design: 

25%  (VISS signal) pulse = 64 ms 

50% (other than VISS) pulse = 128 ms 
The period thus becomes constant. Accordingly, the greater the 
control input frequency, the shorter the period and the greater the 
duty ratio. Thus the duty ratios when the frequency is 3 kHz or 
greater are as shown in the table below. 
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(6) Non-tune detection operation timing 
a) Pin @ search SW = L and pin @ echo SW = H 


14N SEARCH IN 16 SENS ADJ 2 OUTPUT { 
AN ow - (+) SIDE: 320 mVp0 TYP 







1 





APPROX. 20S 
(RECORDED TIME ON THE TAPE) 
WHEN THE NUMBER OF PULSES IS NOT SMALLER THAN 4096 OR 8192, 
WAVEFORM | | JUDGED TO BE TUNE. 
COMVERSGN | (WHETER 4096 OR 8192 CAN BE SELECTED VIA THE SWITCH.) 
i 
TD TW 
90,110BIT 61BIT 
SEARCH OUT PIN @ — 
$$$ Jt 
_ DUTY=50410% VISS SIGNAL DUTY=50+10% 
ICL Dviss=25+5% f=fCL 
| fviss=f{CL | 
| WHNE VISS SIGNALS 
SEARCH PUL PIN @ 7 ARE DETECTED, THE 
SEARCH PUL PIN 
OUTPUTS "H". 


b) Pin @ search SW = H and pin @ echo SW=H 


14N SEARCH IN PIN (16 SENS HDJ 2 OUTPUT) 


gorwiedrat abies t _ (+) SIDE: 320mVp0 TYP 













t 
APPROX.20S (RECOREDE TIME ON THE TAPE) 


! WHNE THE NUMBER OF PULSES IS NOT SMALLER THAN 4096 OR 8192, 


WAVEFORM JUDGEDTO BE A TUNE. (WHETER 4096 OR 8192 CAN BE SELECTED VIA. 
AFTER PULSE THE SWITCH.) | 
CONVERSION 

TD TW 


SEARCH OUT PIN @ 


+ 
90,110 BIT | 61BIT | 


: | j 
DUTY IS THE SAME AS FOR CTL SIGNAL. WHEN VISS SIGNALS ARE 
DETECTED 


SEARCH PUL PIN @ 


WHEN VISS SIGNALS ARE DETECTED, SEARCH PUL PIN OUTPUTS "H". HOWEVER, ~ 
VISS SIGNALS ARE NOT OUTPUT TO PIN @. 
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(7) Key control 
There are two major modes to change the key; VMC (variable 
music control) and VSC (variable speed control). 
VMC provides relatively small variable range but maintains high 
sound quality, which is mainly used key control orchestra music 
for singing (called KARAOKE). On the other hand VSC provides 
lower sound quality but variable key range as wide as +1 octorve 
or more, which is used key compensation in reproduction of 
source music in double speed. | 
Switching of VMC and VSC is made by TCS ON (VMC) and OFF 
(VSC), but it is necessary to make a reset in switching of mode 
since it is determined simultaneously with cancellation of reset. 
Since noise may be generated in the analog system when 
resetting, it is recommended to mute the output stage at each 
mode switching. 
In both modes, the key is changed in matrix by S7 and S9 
switches KD/KU (referred to as key direction) and S8 and $10 
switches SD/SU (referred to as speed direction), as shown in 
Table 1 and 2. 
Key direction and speed direction are merely the names to 
indicate directions on the matrix and do not represent any special 
functional difference. 


Table 1 VMC 





(Function moves in these directions when switches KD, 
KU, TD and TU are ON.) 


Table 2 VSC 





Remarks: 

Fe indicates no change in musical intervals 

(i.e., equal to the input frequency). 

F+x indicates that musical intervals become higher by 
(semitone X x gradation). 

F-x indicates that musical intervals become lower by 

(semitone X x gradation). 

In the present IC semitone is set at approx. 6.25% and thus the 
magnitude of change in musical interval is as follows: 


F+x :(1.0625)* (Hz) 


F-x (Hz) 


: 1 
" (1,0625)* 


Key is changed a chromatic per step. Since chromatic corresponds 
to approx. 6.25% of frequency, key change frequency fo at F+n for 
the input frequency fi is caluculated by the following equation: 

fo =fi*(1.0625)" 
For example, fo when fi = 1 KHz and the key is F+3 is as follows: 

fo = 1.2 kHz. 


Same operation is made in both of key direction and speed direction 
if the key variation is same in VMC or VSC mode. However, for equal 
variation, VMC provides higher sound quality with low distortion and 
noise than VSC does. | 

Pressing KD and KU at the same time sets the key direction to 
KO.Pressing TD and TU at the same time sets the speed direction to 
SO.With "H"(5 VDC)applied to either pin 46 KEY/TEMP DOWN or 
pin 47 KEY/TEMP UP, both key and speed directions are set to KO 
and SO. 
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(8) Key scan 
Up and down of key and speed is controlled by inputting scan 
signal output from pin @ SCAN and pin @ SCAN to pin @ KEY/ 
TEMP DOWN and pin @ KEY/TEMP UP. 
They have chattering prevention function against pushbutton 
switches. . 
Chattering prevention period is approx. 32ms logically. Since one 
point change only one point even if the switch is kept being 
pressed. 
To control these switches using microcomputer, etc., it is neces- 
sary to use transister switchese. Example is shown in Fig.1. 
Time to turn the switch ON and inteval between ON's should be 
set to 100ms or more to avoide the chattering prevention period 
securely. | 
They should also be set to 100ms or more for the abovemen- 
tioned simultaneous pressing of switches and KO and SO setting 
by application of "H" voltage. 


MICRO 
COMPUTER 





Fig. 1 Example control by a microcomputer 


Note: When transistor switches are used, there is no need for di- 
odes to prevent signal interference.When transistor switches 
are used together with mechanical switches and wired short, 
diodes must be inserted on the sides of the mechanical 
switches and wired short. Fig. 2 shows such a case. 


M65835FP 


TRANSISTOR 
SWITCH 







WIRED SHORT 


MECHANICAL 
SWITCH 


Fig. 2 Anti-interference measure 


(9) Auto reset 
Auto reset is function to set the key direction to KO and the speed 
direction to SO automatically when an interval between tunes is | 
detected by the input to ARD1. 
Output is signal from the comparator is input to ARD1. 
Signal as shown in the following is input when a tune is being 
played. 


ARD1 (COMPARATOR OUTPUT SIGNAL) 


No signal state is detected if the signal level is "L" for 2 seconds 
and interval is detected if it is "L" for further 1.5 seconds. 
Accordingly, auto reset is activated when "L" signal for 3.5 sec- 
onds in total is detected. 


a) Input to ARD1 for 1 second is ignored when the power is 
turned ON. 


—>' — <— 81S (16S IN LOW VOLTAGE MODE) 


ARD1 INPUT IS IGNORED FOR 1SECOND. 


b) Timing during normal operation is as shown In the following 
figure. 


“20 >28 358 25 358 .<@S 
>< <> <> <> 
t 


-— = —=— 
|— = = = — = - 


ARD1 


ARS el 
sees eee 


AUTO RESET AUTO RESET 
KU, KD, SU, SD INPUT 


It is judged that a tune is being played when the ARD1 input is 
"H" for 2 or more seconds, and if no signal is detected for 3.5 or 
more seconds after that, auto reset is made. When auto reset is 
made, MSO output "L". If the key is changed by any key input of 
KU, KD, SU or SD, "H" is input to ARD1 and MSO also outputs 
met 
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c) Operation of auto reset for ARS change Is shown in the fol- 
lowing figure 
<28 35S >2S 3.58 





AUTO RESET 


KU, KD, SU, SD INPUT 


Auto reset is not made ARS is "L". The internal flag is however 
definite. Therefore, auto reset is made at the point when ARS is 
changed to "H". 


d) Operation when a key input is made (Key direction or speed 
direction) is shown in the following figure. 
' A Cc ‘ 
pe > 
ARD1 i , 4 


ARS 


A; 2 SECONDS B; SHORTER THAN 2 SECONDS 
C; 3.5 SECONDS 


When an effective key input is made, flag to cancel auto reset is 
cleared each time when ARD1="H" is satisfied for 2 seconds. 
Accordingly, auto reset is made if an effective key input is made 
in period A, but it is not made even if any effective key input is 
made in period B or C. 


e) Affection by noise shown in the following figure. 


<3.5S 


28 3.58 
ieee 5p ng eS ee , S$ 
ARD1 | | | | | ! | | | 
oe Sey eae 
>2S <2S S 





KU, KD, SU, SD INPUT 


AUTO RESET AUTO RESET 


As shown in the figure, when ARD1 is "H" for 2 or more seconds 


lf TCS switch is not turned OFF, inputting of ARS switch is re- 
garded as double pressing and auto reset is not activated. Circuit 
where countermeasure for this is taken is shown in the following 
figure. 


M65835FP 





Set the time constance for R1 and C1 sufficiently larger than the 
time constance for reset signal. 

VMC mode is allowed to be recognized.by delaying the timing in 
scanning using the capacitor and the resister. 


(10) LED drive 

To display the key direction, pin @ KEYDO, pin @) KEYD2, pin 
4) KEYD2, pin @ KEYD3, pin @ KEYD4 and scan signal out- 
put pins @ SCAN and @ SCAN are used. When the key direc- 
tion is at center (KO), pin @ KEYDO is "L" and the LED is lit 
statically. When it is not at center (KO), pin @ is "H" and the 
LED is dynamically lit according to pin @)~@ and the scan sig- 
nal output pins @ and @. 

Timing for dynamic lighting is as shown in the following figure. 


a) The diagram below indicates the timing when the key direc- 
tion is toward the center. 





€—>' 89us €—>' 82us 
' 4ms 4ms 
<> 82uS_ <—> 82S 
4ms 
nL" 
SEGMENT, ; 
KEYD 0 2 


b) The diagram below indicates the timing when the key direc- 
tion Is upward. 








and then "H" is input for shorter than 2 seconds, auto reset is 88s 88s 
made undersirably in 2 seconds after the "H" input. Therefore, if a Aus Aus 
noise of shorter than 2 seconds is periodically input at an interval 
eet 10us ios* “4 10ps i 
of 2 seconds, auto reset timing is postponed. H ! 
In the following section, precautions on using auto reset in VMC : al ie 
: 70Us Pe 1 70us > 1 
mode are described. ! 10us a] 10ys 
VMC and VSC mode setting is read in when reset is canceled. SEGMENT 0 Phe : er 
ARS switch and VMC control (TCS) switches are connected to Gis tile 182ys 182us eS 
the same pin 69. When using auto reset in VMC mode, VMC “L 
mode should be selected by turning the TCS switch ON when <----> Indicates time during which LED is off 
resetting, and TCS switch shold be turned OFF and ARS switch <———> Indicates time during which the key is input 
ON during normal operation. 
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c) The diagram below Indicates the timing when the key direc- 
tion is downward. 


- 68s <—>, 
=p ke 4us Jt 1 


( 
( 

70us pie 
' 

"hh 


10us he 


$ 
t 
| a 10ys = | 10ps 
; ' : ' ' 
t i 1 : 
1 | 


l 


SEGMENT ree > 


182ys* ” 182y¢* 7 Ams ys 
KEYD 0 “H" 
*:* 
€----> Indicates time during which LED is off 
«<—— Indicates time during which the key is input 


Note: Time indicated in this diagram is dislocated by 160 us at most 
when interruption occurs and by several 10 ps in the key di- 
rection. 


(11) Vocal cutoff circuit operation 
Vocal cutoff can be actuated by controlling pin 6) (VCUT SW). 


SW polarity Vocal cutoff operation 
OFF (through output) 
ee Set ON ee 
(12) Relationship between serial data and clock key, tempo and 
volume information is made serial by switching the incor- 


porated mutiplexer and output from pin @. (The multi- 
plexer can be switched by inputting the clock via pin @.) 







HEAD FEED 
(PIN34) a 


KEY TEMP 


VOL OUTPUT —_XDOX DIX DEX DEK DEK. XOXOTXDIEX 


(PIN32) 


FIN BIT OUT — ‘ee 


(PIN33) 


Data serially output is set as follows. 


DO: key information D8 : microphone volume 

D1: 4 D9 : Cx 

D2: % D10: 4 

D3: 4 D11 : echo volume 

D4: 4 D1i2: 4 

D5: tempo information D13: 4 

D6: G D14 : free data (continually outputs "L") 
D7: 4 D15: 4 


The present IC does not incorporate a register. 

Therefore, key UP/ DOWN and volume UP/DOWN operation during 
data output causes information different from the IC interior setting 
to be output. 





key information | 


A 
© 


THY THY THY TY TE TH TT TT TT Ty my Th ym 
+ i+ [+ [+ [+ [+ f+ Pi byt) di pepe ei peqa 
N WIM}=/O/=](NM {O/H IAIMIN/@!o 


ny 
+/+ 
co | 0 


{n/n} nin 
+ {+ [+ [+ ]+ 
mh wet ek jf eed jh 

p{o}— 


Dt 
Pe 


+ 
< 


Tempo information 


(In VMC mode) (In VSC mode) 





D14 and 15 always take L level. 
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- THD=10% | 


Switch conditions 


23 | 24 |25|26] 27 | 28 [31 | 52 Bwedswa0sWaqsWad 
Maximum input 
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ovo areal 
No Output noise La Vo 4 H]HILI]HIL 
voltage | 
Output con | wie 
factor Vi 12 
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CLT input voltage GND reference [Note 2| 
Vi20 | Vo2t JH] Jy spd e sy ey eas i 
Note 
protect level 
No. of tune | Pin @=H; 4096 or more pulses |, 4 
detection pulses 
| een 
detection time 
No. of VISS - Y 
Vi 20 
output pulses 
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Pin @=L; 8192 or more pulses 
| 4 | J | Pin @=H; 90+2 bits 
ody 
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Pin @=L; 110+2 bits 
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esl 
VISS duty 
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Note 1. Input sine wave ( f = 10 KHz) from vi14 and measure pin (©. 

2. Input pulses or sine wave (f = 100 Hz; 1.8 Vpp) from vi20: If pulses generate from Vo21, operation is normal. 

3. Input pulses or sine wave ( f = 100 Hz; 1.8 Vpp) from vi20. If pulses do not generate from Vo21, operation si normal. ; 

4. Input Vi20 signals as in Note 2 above so as to temporarily generate VISS (duty 25+5%). (This is because the operation after power ON is in the tune 
detection mode.) Stop Vi20 input and change pin 69 REF from GND to OPEN. (Internal reset) 
Input signals as in Notes 1 and 2 at the same time. 
When 4096 or 8192 or more pulses (choose either depending on the polarity of pin @) have finishied being input, stop Vi14 input only. If Viss generates 
from pin @) (duty 25+5%), operation is normal. 

5. Follow the same procedures as in Note 4 and count control pulses (Vi20) from when Vi14 inut is stopped until the moment VISS (duty 25+5%) generates 
or pin @ changes from L to H. . 

6. Count pulses when VISS (duty 25+5%) generates. 

7. Measure VISS (duty 25 +5%) signal duty ratio. 

8. Measure pin @) output pulse duty ratio during other periods than when VISS (duty 25+5%) generates. 
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TEST CIRCUIT 
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TYPICAL CHARACTERISTICS 


POWER DISSIPATION Pd (W) 


TOTAL HARMONIC DISTORTION THD (%) 


OUTPUT NOISE VOLTAGE No (dBv) _ 
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THERMAL DERATING 
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AMBIENT TEMPERATURE Ta (°C) 
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MAXIMUM OUTPUT VOLTAGE Vomax (Vrms) 
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CIRCUIT CURRENT VS. 
SUPPLY VOLTAGE 





SUPPLY VOLTAGE Vcc (V) 


VOLTAGE GAIN VS. SUPPLY VOLTAGE 
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SUPPLY VOLTAGE (Vcc) 
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APPLICATION EXAMPLE 





KEYCON ROUT 


WVHS+y8L 
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36k+SRAM 
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LOGIC 
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O 


v | 
SEARCH SW 





BIT SW 
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BB SW = 


MIXOUT SW 


KEYCON LIN 
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_ 
sw 













VOL UP 


VCUT SW 
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VOL DOWN 
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APPLICATION EXAMPLE 


Built-in volume 


KEYCON ROUT 
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DESCRIPTION 
The M65839 is a CMOS IC having microphone peripheral circuits of “Karaoke” equipment 


packaged on a single chip. 

It contains not only an echo generator for voice through microphones but also ALC- 
equipped microphone amplifiers, microphone volumes, echo volumes, and _line-mixing 
amplifiers, enabling reduction in the number of external parts and in the packaging area. 


FEATURES 

HM Two microphone-mixing lines, microphone volumes, echo 
volume, digital echo, and line-mixing amplifiers are 
contained, enabling microphone peripheral circuits of 
“karaoke” equipment to be packaged on one chip 

Mi Low noise due to digital echo with 16k-bit RAM 

Mi High-performance microphone volumes and echo volume Outline S6P4E(SP) 


due to combined resistance-ladder attenuator and A/D 1.778mm pitch 500mil SDIP 
(11.0mm x 31.5mm x 3.8mm) 





converter (allowing serial control from microcomputer) 

Mi Adaptable to excessively high input due to ALC-equipped 
microphone amplifiers 

WM Single 5V power supply 

Built-in auto power-ON reset circuit 





RECOMMENDED OPERATING CONDITIONS Outline 36P2R-A(FP) 


Supply voltage range ee ee ee Vcc = 45~5.5V 0.8mm pitch 450mil SSOP 
Rated supply voltage eer reer eee eee eee ee eee eee ee ee Vcc = 5V (8.4mm x 15.0mm x 2.0mm) 


SYSTEM CONFIGURATION 


VOCAL 
es} free 


M65839SP,FP 


ce [> 
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PIN CONFIGURATION 


di‘dS6E8S9WN 


Outline 36P4E(SP) 
36P2R-A(FP) 


iC INTERNAL BLOCK DIAGRAM 


VOLCONTSW 
ALC1 MIC1VOL/DT | MICSW REF XOUT XIN LLINEIN 
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ME] Pha) [2 
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RLINE 
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DACONT LPF2IN RLINEIN 
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MIC2VOL/CK | LPFIIN Tae 8. 7 ran 
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PIN DESCRIPTION 
Pin No. 






Name Function 
icrophone 1 input 
LC1 control 
Microphone 1 negative 
feedback input To set amplifier gain of MIC1 by feedback circuit 


Microphone 1 outpt 


Symbol 
MIC1IN 
ALC1 


MICTNFIN 


MIC1OUT 
MIC1VOLIN 
MIC2IN 
ALC2 


o connect MIC1 
o connect ALC attack/recovery time setting capacitor 


P= 
s}4 


O connect capacitor to reduce noise generated at time of volume change 
© connect MIC2 
o connect ALC attack/recovery time setting capacitor 


Microphone 2 input 
ALC2 control 
Microphone 2 negative 
WC eNEIN feedback input To set amplifier gain of MIC2 by feedback circuit 
MIC20UT Microphone 2 output 
MIC2VOLIN | Microphone 2 volume inpu 
MICOUT Microphone output 
LPFIIN Low-pass filter 1 input 
LPF1IOUT Low-pass filter 1 output 
DINTIN /D integrator input 
DINTOUT /D integrator output 
DCONT /D control 
Reference power outpu 
ounding 
ower supply 
D/A control 
D/A integrator input 
D/A integrator output 
Low-pass filter 2 input 
Low-pass filter 2 output 
Echo volume input 
LINEIN -channel line input 
LINEIN -channel line input 
LINEOQUT -channel line output 
LINEOQUT -channel line output 
Volume control system 
VOLCONTSW select SW 
MICSW icrophone SW 
XIN 


ock generator input aca 
g E Oo connect 1MHz ceramic filter 
lock generator output 


VOLCONTSW =L VOLCONTSW =H 
Echo volume control/strobe | Echo volume control by DC voltage’ Strobe input to. serial bus 
MIC2 volume control/clock | MIC2 volume control by DC voltage 
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Digital echo pre-filter before A/D conversion 
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o form A/D conversion integrator by connecting external capacitor 
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o connect 1/2 Vcc output and filter capacitor 


</Q@ 


Mir lTsiOlOolo 

© oO 

= O 

< 

O 

T 
—| 
Oo 
Qo 
oO 
ot 
oO 
~y 
3 
= 
o 
wo 
Q 
o 
DO 
ct. 
< 
oO 
ct. 
3 
@ 
O° 
Oo 
5 
o 
ct 
a 
5 
cr 
oO 
=A 
O 
™ 
> 
° 
Oo 
5 
< 
oO 
oa 
oO 
“ 
=. 
ct 
> 
> 
O 
< 
n 
< 
HO 
cr 
oO 
3 


CONT 
AINTIN 
AINTOUT 
PF2IN 
PF2ZOUT 


— 


o form D/A conversion integrator by connecting external capacitor 


Digital echo post-filter before D/A conversion 


N To 
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Mixing output for microphone system and line 
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L:control by DC voltage H: control by serial bus 


: MIC OFF H: MIC ON 
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CHOVOL/ST 





|C2VOL/CK Clock input to serial bus 
MICIVOL/DT | MICI volume control/data_| MIC1 volume control by DC voltage! Data input to serial bus ssid 
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ABSOLUTE MAXIMUM RATINGS 












[Vcc [ Supply voltage CT OC 
[Pa | Power dissipation | 00 | mW 








RECOMMENDED OPERATING CONDITIONS 








[Veco [Supply voltage | . 
[Vi | Input_voltage CL” level) | Serial bus input | CO | 
| Vin | Input voltage CH” level) | Serial bus input | A | Vc | 


Clock frequency a nee et 1.05 


ELECTRICAL CHARACTERISTICS (Vcc=5V, f=1kHz, Vi=-15dBm, fck=IMHz, Ta=25°C, OdBm=775mVrms, unless othwewise noted) 






























































<E 
om TET sal 
Vo = — 15dBm | pS 
: Vo = — 15dBm, without_ALC = 
= [TH Vin ZedBe wihvALG oremiad 1 Ol as me 
E| THD3 | Distortion | Vi =~ 15dBm, with ALC operated | — =| 1.8) 35] % | 
A ALC operating voltage cece tere ce ee ee ee eee Oran ee ee 
5 msec 
| TALCRE _| ALC recovery time C=4.7uF 
8 Maximum output voltage THD = 10% a eae 
=[No_ | Output noise voltage | Gv = 87dB, F=100~5kHz | =| 
|Zi____| Input impedance | BT 
E I/O voltage gain __ | Volume max. ast BY 
3 Volume_min. | = |= 725/- 67.5] dB | 
2 Volume_max. _ = | 002 
: THD = 10%, volume _center Sa dBm 
5 THD = 10%, volume _max. | 7] =| dBm 
S| No | Output noise voltage ISA = 92) = 87 
S[ Zi | Input impedance | O82] 
2 129 | 131] 133] msec 
DILGV | WO Wolteee 08 ee ae ee ee ee ee One) Oe | 
| THD | Distortion Ug at oe ee te eee ea Oa 
| Vowax | Maximum output voltage [ETOYS ase as ee eae es ote ee em 
Ee Output_noise_voltage oa nea eet |e OB 
I/O voltage _gain etal ae ee ee ce en le OL, ee 
y THD | Distortion = 0020.05] % | 
S| Vomax [Maximum output voltage | THD=10% 8 Bm | 
JISA | = | -91| ~86| dBm | 
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FUNCTION DESCRIPTION 
(1) Microphone amplifier 
REF 


R4 R3 = 16k Q typ 





The gain (Gv), low cutoff frequency (fcl) and high cutoff 
frequency (fch) of microphone amplifier are expressed as 
follows 

R1+R2 1 1 
VET RT TDR CT 1 2 RD- C2 
The appropriate value of R2 is 50 to 500kQ. 
Assuming Gv = 37dB, fel = 210Hz, fch = 5.5kHz, for instance, 
the constants take following values : 

R1=2.2kQ2, R2 = 150k 2, Cl = 0.33 uF, C2 = 200pF 
The low frequency can also be determined by C3 and R3. 
However, R3 is an internal resistance of LSI and fluctuates 
largely. Therefore, the low frequency should be set to a value 
little lower than the low cut-off frequency (fcl), using the 
smallest R3 value (10kQ) in the fluctuating range. For the 
C3 = 0.15 uF 
To minimize click noise generated when connecting or 


above example, 


disconnecting a microphone, it is recommended to connect 
R4 (600 2~10k 2) in the circuit. 


(2) ALC level diagram 


Vo(dBm) 


ALC 
OPERATING —-8 
VOLTAGE —10 


=—MICROPHONE AMPLIFIER 
GAIN SETTING = 37dB 


20 


—30 





~60 -50 ~-40 ~-30 -20 -10 


ViCdBm) 


(3) Microphone/echo volume 


Microphone volume attenuation (Pin 30 =L) 


DC voltage control Attenuation 
(V) . (dB) 





Serial bus control 
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Echo volume attenuation (Pin 30 =L) 


DC voltage control Serial b ontroll Attenuation 
eo 





a 
€ 
a 
Q 
















(V) 
arma oneness 
ieee 
pin 
Se a a 
| em 


Serial bus transfer format (Pin 30 = H) 


| MIC] volume | MIC2 volume lecho vice Pe 
pilpappafpaporfoaospoaporyoe pos] 


STROBE (Pin34) ie 


Microphone volume is set to 10dB, and echo volume to 6dB 
by auto power-ON reset circuit.(Pin 30 = H) 


DATA (Pin 36) 
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M65839SP,FP 


DIGITAL ECHO WITH BUILT-IN MICROPHONE MIXING CIRCUIT - 





TEST CIRCUIT 














(1KS Os , 
vit | MIC1VOL/DT 66) Vc MICT 
A7u 
ar 2 MIC2VOL/CK @5) Ve MIC2 
2.2k 
+4 @4) Vc ECHO 
08ou 160% aoe oop 
Vo40—G- 4 XOUT 


Sg 
vi , MIC1VOLIN XIN 


ae 
vie (Q| 0.154 __F 6} micain MICSW 6) 
A7wu 
ue BK 7 | avc2 VOLCONTSW s G0) 
2.2k 2h 
4} | 8 | MIC2NFIN LLINEOUT a 0 Vo29 
0.33 u 150KS ==2008— 42.2y 
vos0—5 J | 9 | MIC2OUT RLINEQUT N 0 V028 


+i} 
whe 10] MIC2VOLIN LLINEIN [27 4 Vi27 
Shit a} At 16 
vi2jolL-h$ 0116} [11] MicouT RLINEIN [26] y¥—| © | vi26 


10k 
= ee LPFIIN ECHOVOLIN —{}-— ©] vizs 0.1 
LPF1OUT LPF2OUT [—E 
Elk S15 0.012 u. 
ADINTIN LPF2IN JE 
0.012u 
ADINTOUT = DAINTOUT 


0.068 u ==30 


0.14 0.068 u 
4+ ADCONT DAINTIN 
ATu | | 0.1 2 
S117] REF DACONT |20+}4}— 
100 u 
1 19}-4—K 
shy; 
0.1 u 


Units Resistance: Q 
Capacitance : F 
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M65839SP,FP 


DIGITAL ECHO WITH BUILT-IN MICROPHONE MIXING CIRCUIT 





TYPICAL CHARACTERISTICS 


CIRCUIT CURRENT WITH NO SIGNAL Icc (mA) 


ALC OPERATING VOLTAGE (dBV) 


TOTAL HARMONIC DISTORTION THD (%) 


CIRCUIT CURRENT WITH 
NO SIGNAL VS. SUPPLY VOLTAGE 










2 3 4 
SUPPLY VOLTAGE Vcc (V) 


MICROPHONE AMPLIFIER 
ALC OPERATING VOLTAGE 
VS. SUPPLY VOLTAGE 


gpl te se ed Ls 
2 3 4 5 6 7 


SUPPLY VOLTAGE Vcc (V) 


MICROPHONE AMPLIFIER 
TOTAL HARMONIC DISTORTION 


VS. SUPPLY VOLTAGE 






SE30kHz L.P.F = 








fC 
| 
Si 
ees 
ie 
se 
fas 
9 fe ee 
3 eee ee 
5 fee Secale Mee Olea 


CEEEEC EECA 
2 


SUPPLY VOLTAGE Vcc (V) 


© 
oO 


TOTAL HARMONIC DISTORTION THD (%) OUTPUT VOLTAGE Vo (dBV) 


MAXIMUM OUTPUT VOLTAGE Vomax (dBV) 


MICROPHONE AMPLIFIER 
OUTPUT VOLTAGE VS. INPUT VOLTAGE 


+40 
ve-svT TTT] [I 
ee cles 
ees he 
BBE ees 
iat 
Cle eta leas 
Se eee 













-60 
INPUT VOLTAGE Vi (dBV) 


-40 ~-20 0 


MICROPHONE AMPLIFIER 
TOTAL HARMONIC DISTORTION 
VS. INPUT VOLTAGE 













fe EEE 
Off = 1kHz fee lee he ele 
3130kH2 LP.FYAPSO TTT 
ete ese te 
OU Le ee ole eae ld 
ee ee 
NE gd 
eee NOPE sh ie Ns 
Tae eae 
eee Ne Pies 
6 pp 
a ee 
De OCR trl Pal leet Io gl 
Gia Ai 


-10 -60 -50 -40 -30 -20 -10 0 +10 +20 
INPUT VOLTAGE V: (dBV) 


MICROPHONE AMPLIFIER 
MAXIMUM OUTPUT VOLTAGE 
VS. SUPPLY VOLTAGE 


sete 
Pale 


+30 }ALC OFF 


+40 










HHH EEE 
Peer 


SUPPLY VOLTAGE Vcc (V) 
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_M65839SP,FP 


OUTPUT NOISE VOLTAGE No (dBV) 


~ TOTAL HARMONIC DISTORTION THD (%) 


MAXIMUM OUTPUT VOLTAGE Vomax (dBV) ~ 


DIGITAL ECHO WITH BUILT-IN MICROPHONE MIXING CIRCUIT 


MICROPHONE AMPLIFIER © 
OUTPUT NOISE VOLTAGE 
VS. SUPPLY VOLTAGE 














ay ee 
2 7 


3 4 5 6 
SUPPLY VOLTAGE Vcc (V) 


MICROPHONE/ECHO VOLUME 
MAXIMUM OUTPUT VOLTAGE 
VS. SUPPLY VOLTAGE 


THD = 10% eae ee gts ales 
f = 1kHz ee 
eee 












HE fed 


+ 
O 
< 
Oo 
ye 
} 
vU 
aE 
O 
Zz 
mM 
™. 
m 
Q 
x 
S 
= 
eS 
< 
m 


ee es 
6 7 


Z 3 4 3 
SUPPLY VOLTAGE Vcc (V) 


MICROPHONE/ECHO VOLUME 
TOTAL HARMONIC DISTORTION 
VS. SUPPLY VOLTAGE 


Vi = —- 17dBV 

f = 1kHz 

30kHz L.P.F 
VOLUME = max. 


—y 


oO 2 
= MN WON] NMNWONS- NOWUNO 


O 
oO 


SUPPLY VOLTAGE Vcc (V) 
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MAXIMUM ATTENUATION ATTmax (dB) 





VOLTAGE GAIN Gv (dB) 


OUTPUT NOISE VOLTAGE No (dBV) 


MICROPHONE/ECHO VOLUME 
MAXIMUM ATTENUATION 
VS. SUPPLY VOLTAGE 


-50 


-60 














-70 


AAG SONNE SEEN SOE GRASS SAE SENS GEN GR 


Pee lt 
[/TMICROPHONE VOLUME 


ee ee dah Je Se eed 
Chee RERS 
Dade Shesicfecll teat sd 
Agee ea eae 

a Se a a ee 
SUPPLY VOLTAGE Vcc (V) 


MICROPHONE/ECHO VOLUME 
VOLTAGE GAIN VS. SUPPLY VOLTAGE 






[[MGROPHONE7EOHO VOLUME 
Rae eo 
i 
ee ee 3 
Poe oe 
aero 


2 3 4 9 6 
SUPPLY VOLTAGE Vcc (V) 





MICROPHONE/ECHO VOLUME ~ 
OUTPUT NOISE VOLTAGE 
VS. SUPPLY VOLTAGE 


OMe dh lapels 
Oded ile ccal eal alied 
poe ey ae] 
ee See eeees 





CC 











OLUME | 


BESe cz a! 
—100 || MICROPHONE VOLUME |_| 


2 4. § 6 7 
SUPPLY VOLTAGE Vcc (V) 


—90 
P| tt echo Vouume | 


MAXIMUM OUTPUT VOLTAGE Vomax (dBV) 


TOTAL HARMONIC DISTORTION THD (%) 





— 


oO 
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MITSUBISHI SOUND PROCESSOR ICs 


M65839SP,FP 


DIGITAL ECHO WITH BUILT-IN MICROPHONE MIXING CIRCUIT 


DELAY/LINE MAXIMUM 
OUTPUT VOLTAGE VS. 
SUPPLY VOLTAGE 


SUPPLY VOLTAGE Vcc (V) 


DELAY/LINE TOTAL HARMONIC 
DISTORTION VS. SUPPLY VOLTAGE 





SUPPLY VOLTAGE Vcc CV) 


VOLTAGE GAIN Gv (dB) 


OUTPUT NOISE VOLTAGE No (dBV) 





DELAY/LINE VOLTAGE GAIN 
VS. SUPPLY VOLTAGE 


“pret Ee 
eS eal ee 
et 


DELAY /LINE 







ope ete Es) 
Jee 


2 6 
-SUPPLY VOLTAGE Vcc (V) 


DELAY/LINE OUTPUT NOISE VOLTAGE 
VS. SUPPLY VOLTAGE 


SUPPLY VOLTAGE Vcc (V) 
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DIGITAL ECHO WITH BUILT-IN MICROPHONE MIXING CIRCUIT 





APPLICATION EXAMPLE _ 














WOKS 0.15 | 
MICT MICIIN = MIC1VOL/DT OVc MIC1 
47 . 

R12 | atc MIC2VOL/CK —0o Ve MIC2 


YH MICINFIN ECHOVOL/ST OVc ECHO 


100P 
MIC1OUT XOUT [+E 

0.1 rT iM3 C31 MHz 
MIC1VOLIN XIN 


100P 





6 | MICZIN MICSW 5 
4.7 


iS ALC2 VOLCONTSW 
7 2.2u 


a 


44 8 | LLINEQUT S O LOUT 
0.33u sok p20 42.2) 
N 


RLINEOUT © ROUT 


1 
MIC2VOLIN . — LLINEIN th O LIN 
15k 41 LL 


MICOUT RLINEIN R O RIN 
0.012 ie 0.1 u 0.022 
y+ LPF1IN ECHOVOLIN —& 
: | k 
15k LPF1OUT LPF2OUT T2O0PS, ey 
Ks Ok 
14] ADINTIN LPF2IN 


14 L-8 
0.068 u ==30 0.012u 
ADINTOUT = DAINTOUT 
O14 0.068 4 
y+ ADCONT DAINTIN 
47 0.1 4 
Ah DACONT }—b 
100 u 
GND N 
0.15 30k O.1 4 


Xx] 


FEEDBACK ADJUST 


Units Resistance : Q 
Capacitance : F 
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M65840SP,FP 
SINGLE CHIP DIGITAL KEY CONTROL 


DESCRIPTION 
The M65840 is Complementary Metal Oxide Semiconductor Integrated Circuit is used to 





control the key of music in karaoke" players. 
This single chip has all functions necessary for key control. 

It is optimal for use in karaoke players, such as radio cassette recorders, mini audio 
components and video cassette recorders. 

* Karaoke : Recorded music to accompany live singing 


FEATURES 

WAIl functions necessary for digital key control, such as 
input/output low-pass filter, A-D, D-A converter, 32k-bit 
SRAM and control logic circuit, are built in one chip 





aia 28P4B(SP) 


1.778mm pitch 400mil SDIP 
Output noise voltage sss — 84dBm (typ) (8.9mm x 28.0mm x 3.8mm) 


Mii Key is controlled in 32 steps from —- 20~+ 20 by 
microcomputer (One point corresponds to a semitone.) 


Mi Low noise by digital key control 


WM Single power supply (5V) 
Mi Built-in automatic reset circuit (The IC is reset as power 
is turned on.) 





RECOMMENDED OPERATING CONDITIONS Outline 28P2W-A(FP) 


Supply voltage range eee ee ee Vcc = 45~5.5V 127mm pitch 450mil sop 
Rated supply voltage Oiaaie Sraiesigsiie (a Bie Aib;eecete: Oe 8:ae: wwrele ee S 8s O less Sree oleree Vcc = 5V : (8.4mm x 17.5mm xX 2.0mm) 


SYSTEM CONFIGURATION 


M65840SP 


KEY See! 


pass} Lm fs 


=. MIC VOL 


MiC AMP 


MIX MIX 
MIC VOL 
> oo wa a 


MIC AMP 
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-M65840SP,FP 


"SINGLE CHIP DIGITAL KEY CONTROL 


PIN CONFIGURATION 


‘DAZ2INTOUT 
DAZ2INTIN 
DATINTOUT 
DATINTIN 
ADINTOUT 
ADINTIN 
LPF1IN 
LPF1OUT 
HPFIN 
HPFOUT 
LPF2IN 
LPF2OUT 
MIXIN 
MIXOUT 


di‘dSOPsS9SOW 


Outline 28P4B(SP) 
28P2W-A(FP) 


IC INTERNAL BLOCK DIAGRAM 


HPFIN HPFOUT TEST! TEST2 TEST3 XIN XOUT MIXIN  MIXOUT 


> > 
i 
T 


Ti wee Ti bead et. 


oon on ADCONT CLOC Ce [DAZINTOUT\, LPF2IN LPF2OUT 
foe pee idoae Sa DAITINTOUT DA2INTIN DA2CONT © 
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SINGLE CHIP DIGITAL KEY CONTROL 





PIN DESCRIPTION 


Sea 
© | ADCONT 
DAICONT 

T 


| 
LOCK 
TROBE Strobe input via serial bus 
ESI2 Test sete oop cee ee eee et ae ee ed 
OT Se a ee a 
supply output Connected to filter C 
Ge ee 
[Power supply «dt SSCS 
IXIN ; 










o 
i 





Slane 
Za 
Y) 
4\8 
ic) 
Pa 





O)O!|O| | <x 
>|2 
1. 


a}a 


nN ° 19 
O 
Cc 
4 


Low-pass filter 2 outpu : 
Post-filters foll D/A f | 
PF2IN Low-pass filter 2 input) /A conversion for key contro 
PFOUT High-pass filter output ; : 
High- th h fil 
PFIOUT Low-pass filter 1 output 
? Pre-filt t D 
PFIIN Low-pass filter 1 input re-filters precedent to A/D conversion for key control 


DINTIN 
a 


F A/D ion int 
DINTOUT 7S igtearator Gutout orms A/D conversion integrator with external C 
DATINTIN D/A1 integrator input 
1 
ATINTOUT| D/AT integrator output Forms D/A1 conversion integrator with external C 
A2INTIN D/A2 integrator input . 
F D/A2 t t 
DAZINTOUT| D/A2 integrator outpu orms D/ conversion integrator with external C 


ABSOLUTE MAXIMUM RATINGS (Ta = 25° unless otherwise noted) 


[Vcc | Supply voltage C(t] COC“<«‘(]SSSC 
800(SP) /600(FP) | mW | 

Ricm 

rom 


> 







O 


ae 











/Pa | Power dissipation 
Operating temperature —20~+ 75 
Storage temperature -40~ +125 "C 


RECOMMENDED OPERATIONAL CONDITIONS 


















ee coor ee I eee 
input voltage CL” lve [Seri pass input ——Ss—~—C~*~“s*“s*~“s~sSS CS 
inout voltage CH" level Seri! pass input _—=SsS—=—~—C~—“—~sS~“‘sSS | 
es Ceeenetieney 


ELECTRICAL CHARACTERISTICS (Vcc = 5V, f = 1kHz, Vi=—- 15dBm, fck = 16MHz (when key is FO), Ta = 25°C unless 
otherwise noted) 


z. Limits 
Symbol Parameter Test conditions : Unit 
Typ Max 


























Circuit current No signals | - | 19} 50] mA | 
Voltage_gain mised 200i) oe | Be 
Output distortion Vo = — 15dBm, 30kHz LPF fr - | o8 | 2[ % | 
JIS-A Ee 
THD = 10% 





OdBm = 775mVrms 
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SINGLE CHIP DIGITAL KEY CONTROL 





FUNCTION 
Key Control System : 
Sine clocked serial pass control . 


» bee Pel 
Clock ye yea ae a 
Latch : f 


Key control variations 









| BO | bi | b2 | 3 | D4 


. 





I 


aU 


nn 
ot 
Oo 


TN 
+ 
&) Ol 


nay TI 
+/+ 
aN 


NY) FH 
+|+ 


Tn nny 
Pye ytyd 
KING 


Ol WIM} m1PO]—] NM] @ 


Perr PE PEEPEER TEP Rrree 
Ayer 


- 


Le 





Note 1. VMC ensures better sound quality in key variation between 
—4 and +4, while VSC is suitable for key variation beyond 
this range. 

2. Sampling frequency for A-D, D-A conversion is different 
between VMC and VSC. Noise may be produced when VMC 
is switched to VSC or the other way around. We recommend 
that mute be provided as shown above (D6) to prevent it. 

3. When power is turned on, key is set to FO and mode is set 
to VMC by automatic reset function. 


APPLICATION DIRECTIONS 

@ Input level 

The maximum output voltage at low-pass filters, high-pass 
filters and mixing amplifier is 1.2Vrmsmin(+ 4dBm), and that 
at digital key control circuit is 0.7Vrmsmin(— 1dBm). 
Therefore, the adequate reference signal level is approximately 
150mVrms(- 14dBm). 

When the reference signal is on this level, voltage at the 


head rooms is 18dB and 13dB, respectively. 


The voltage at low-pass filters, high-pass filters and mixing 
amplifier can be attenuated or amplified within a limit of + 
10dB according to external constants. This mechanism can 
be used to obtain an adequate reference signal level. 
When connected to operational amplifier M5201 having a 
switch as shown below, this IC is able to handle inputs at 
large amplitude(2Vrms), such as those from compact discs 
and laser discs, as well as ensures better sound quality when 
the key control is off. 






INPUTO 
M65840FP ! 


KEY CONTROL ON/OFF 


@ Power 

Connect a filter capacitor of at least 47uF and a pass 
control of approximately 0.1 uF near power-GND pin (within 
a radius of 2cm) | 





MITSUBISHI 


266 


ELECTRIC 


MITSUBISHI SOUND PROCESSOR ICs 


M65840SP,FP 


SINGLE CHIP DIGITAL KEY CONTROL 





TEST CONDITIONS 
SWITCHING CONDITIONS 


RECOMMENDED OPERATING CONDITIONS 


G 


C 
Voltage gain between 

Vv i 1 Gv = 20log(Vo/ Vi) 
input and output 


Oe i 






£ 












No 
NI] 


Cc 
JISA p 2 | 2 
30KHz LP. F_THD=10% 





TEST CIRCUIT 


0.01 0.01n O0.01p 0.01 u 









eee 

mee | LL TT 

ij Lit : 

a a a 

gt | gt | 8 tt HL 

2 i; 2 2 i [| MICROCOMPUTER 47 
16MHz 





Vcc 


Units Resistance : Q 
Capacitance : F 
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SINGLE CHIP DIGITAL KEY CONTROL 





TYPICAL CHARACTERISTICS e | 
THERMAL DERATING | CIRCUIT CURRENT. 
(MAXIMUM RATING) VS. SUPPLY VOLTAGE 





v=o TT TT TTT) 








= -. ae eeeeeeee 
: ; 
S eles ie these le ued 
< c 
2 5 20 
5 a | 
S 5 
> O 10 
3 5 
0 0 
0 25 50 75 100 125 2 3 4 5 5 
AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc (V) 
OUTPUT NOISE vo LTAGE MAXIMUM OUTPUT VOLTAGE 
VS. SUPPLY VOLTAGE VS. SUPPLY VOLTAGE 
-50 25 















30KH2 LPP a 
2ofimoe tox LLL TA 
TTT yr 
eek blab 
Deepa tad 
ee 
agai PVT TT TTT 
Ce ted PAL TTT 
ol LETT ETE of PITT TET TT 

2 3 4 SD 6 ¢ 2 4 S 6 v 


SUPPLY VOLTAGE Vcc (V) SUPPLY VOLTAGE Vcc (V) 


1.5 


1.0 






0.5 


OUTPUT NOISE VOLTAGE No (dBm) 
OUTPUT VOLTAGE Vomax (Vrms) 


TOTAL HARMONIC DISTORTION 







x 100 VS. OUTPUT VOLTAGE 

2 fei” HEE 
= f = 1kHz a 

= 30kHz_L.P.F 

= 10 PTET th 
a ae He A 

- 

2 

= Seer 

Z 1.0 PRET 
3 pte 

om 

x 

2 

S LT 100m 10 


OUTPUT VOLTAGE Vo () 
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SINGLE CHIP DIGITAL KEY CONTROL 


APPLICATION EXAMPLE 








0.01 u 0.01 u 0.01 u 
0.01 u 
10k 210k 
0.01 u 
i 10k 10k 5.1k 10k 10k 
INPUT O—8 4.7k 4.7k 
22u Nt _o OUTPUT 
0.047 1 0.047 4700p 470p 22 u 


















Ee 2 -— Be kf 2 2. SS 2. EF = t- 
5 £ 5 € 5B €—€ = 5B € B € 5B € 5 
CO S= Oc Se OF: eo Oa ec OO fc OO SS © 
FEF £& FF 8S j-F 5 8 FF, FF B&B FG & FS KX 
Zz N 2S Ss 2B QO a oe Oo. Oo. 

aS os tee = wi = 0; = =j S 
4 < ¢ 

CO a) 











DA1CONT 
DA2CONT 





| 
e 





ATu 


0.068 u 
0.068 u 


0.068 u 
= eee 


O ar O.1u 
Vcc = §.0V a 


Units Resistance : Q 
Capacitance : F 
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M65843P,FP 
DIGITAL ECHO (DIGITAL DELAY) 





DESCRIPTION 
The M65843 is a CMOS IC for generating ache to be added to the voice through a 


“karaoke” microphone. | | 
It is suitable for application to the echo generator of a radio cassette player, mini 
component stereo set, TV etc. 

Increased master clock frequency assures high-performance short delay, enabling the IC to 
be used for digital surround. 


FEATURES 

Mi Fixed delay time of 125msec (with external clock set at 
320kHz) : 

Mi Built-in A-D, D-A converters, input/output low-pass filter, 





and 10K bit delay memory 
MHigh sound quality is assured by simple system Outline 24P4(P) 
construction, due to A-D, D-A converters with ADM 2.54mm pitch 600mil DIP 
(Adaptive Delta Modulation) system (13.0mm x 31.1mm x 3.8mm) | 
Output noise voltage : — 80dBV (typ) 
Total harmonic distortion: 1.7% (typ) 


@ Built-in mute circuit 





Outline 24P2W-A(FP) 


1.27mm pitch 450mil SOP 
(8.4mm x 15.0mm x 2.0mm) 


RECOMMENDED OPERATING CONDITIONS 
Supply voltage ranges eter Vcc, Vop = 4.5~5.5V 
Rated supply voltage eee eee eee ee eee ere eee Vcc, Vop = 5V 


SYSTEM CONFIGURATION 


VOCAL KEY ee 
CUT 


MIC AMP ———- 
ee -+—JecHO VoL 


MIC AMP 
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DIGITAL ECHO (DIGITAL DELAY) 


PIN CONFIGURATION 


Vcc 

LPF1 IN 

LPF1 OUT 

OP1 OUT 

OP1 IN 

REF 

CCI 

CCc2 

OP2 IN 

OP2 OUT 
A) LPF2 IN 

LPF2 OUT 


di‘d€vssown 


Outline 24P4(P) 
24P2W-A(FP) 
NC : NO CONNECTION 


iC INTERNAL BLOCK DIAGRAM 


LPFIIN LPFIOUT OP1OUT OP1IN OP2IN OP2OUT LPF2IN LPF2OUT 
a“ , eT -9—9---@ 
so | 
ok 


DOO DOT 
RESET MAIN CONTROL its eo ee 
ll See CLOCK DELC 
RESET 


OSCILLATOR 


ie C.F ae dled slate dled 


XIN XOUT . NC TEST1 TEST2 MUTE NC NC NC DGND AGND Vop Vcc 
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DIGITAL ECHO (DIGITAL DELAY) 





PIN DESCRIPTION | 


Symbol 
Digital power supply |  - _| 
| |_| To connect 320kHz ceramic oscillator : 







| Pin No. | 

ro 7 

X Clock generator input ili 

XouT 
[—@ [Nc No connection |__| Connection of external device is inhibited 
eres) test id ne at 
PE -@. | testa. Teste ie at 
Oe Mune be) eon Weeds 
Eo @r Ne | ereonneetion | = Connection of enermal: tovoclemnbied 
| @ [NC No connection || ~— = ~_| Connection of external device is inhibited 
| @ [NC No connection S| ~— = ~_| Connection of external device is inhibited 
E2Oo | OGND | OemGNDS en 
[eA GND EAGHEOINOS Pe et 
Low-pass filter 2 output, O- | To form output-side low-pass filter by connecting 
| @ | LPF2 IN| Low>pass filter 2 input]| |__| external_capacitor and resistor 

| @®_ | OP2 OUT __| Operational amplitier 2 output, =O 
| @ | ier 2 input | | 
beet! 


To form demodulating integrator by connecting external 
capacitor 


ADM control of demodulator | 
ADM control of modulator 
| 6 @ =| REF | Reference Analog reference voltage = 1/2Vcc 


© ete. al 
| =@ | OPI IN | Operational amplifier 1 input | || To form modulating integrator by connecting external 
[OPT OUT | eoeraonar aroifer FoutonlO| copscitor and resistor 

@ i input; | 

@ hie Soe toe) 







LPFI OUT Low-pass filter 1 output To form input-side low-pass filter by connecting external 
capacitor and resistor : 


| @ | LPFIIN _| Lowpass filter 1_input| 
ABSOLUTE MAXIMUM RATINGS (Ta = 25° unless otherwise noted) 


Vec Analog power supply | 
Symbol n 
| Vec___| Supply _voltage 
1 













+ 


flec | Cirovit current | 100 mA 


Vcc 
Icc 

ce eee _ |M65843P 
=20~ 215 
~40~ +125 


3 
> 






= 


RECOMMENDED OPERATING CONDITIONS 








Symbol 

_ Min 
ic ie rete mee a 4, 5 
[Voo__| Digital supply voltage =“ | i—‘“‘(C;C;C*S™C*d:C 
7 
ffx | Clock frequency | —“Cs—SCSCSCSCisS 
[Vin [| Input voltage (“H" level) = | —“—‘“C;SCSC~*VV] = | Vo | OVC 
Vi Input voltage (“L’level) 


Symbol Parameter Test conditions 
Min Max 


No_signal_input fe ee 
Ru = 47k Q )=25| 05] 35| oB | 
THD = 10% 
30kHz_LPF | eh en OOF % 
i [ee 
oe 



































DIN-AUDIO 
SVRR Supply voltage reduction ratio 





A Vcc = — 20dBV, f = 100Hz 
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FUNCTION 
(1) Sampling frequency fs 
The sampling frequency can be calculated by the following 
equation : 

fs = Clock frequency/ 4(Hz) 
For clock frequency (fck) = 320kHz, the calculated sampling 
frequency is: 

fs = 320kHz/4 = 80kHz 


(2) Delay time Ta 
For fck = 320kHz(fs = 80kHz), the calculated delay time is: 
Td = 125msec 


(3) Mute 
Output can be muted by setting the MUTE terminal(@Pin) 
appropriately 


@MUTE 













It is recommended to mute the output, as illustrated on the 
right, to prevent noise from being generated when power is 


turned ON. The muting period is determined by the resistor 
and capacitor connected to: pin, and calculated by the R 


following equation : 
Muting period(t mute) = 0.96 x CR(sec) 


For C=10uF, R= 150k Q, the calculated muting period is C 


about 1.4sec: 
t mute = 0.96 x 10 uw x 150k = 1.38(sec) 


(4) Clock generator 

The M65843P, FP contains an oscillation buffer, so that a 
clock generator circuit can be formed by connecting a 
ceramic oscillator, resistors and capacitors as shown below. 





Cl C2 


For a ceramic oscillator with fck = 320kHz CCSB320D, 
manufactured by Murata Mfg. Co.), recommended resistance 
and capacitance values are: 


Rf = 1MQ 
Rd = 6.8k Q 
Ci = C2 = 470pF 


Note that the above values vary according to the oscillator 
used, the oscillation frequency, and the constitutional 
environment of clock generator circuit (such as the capacity 
of substrate and wiring). 
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TEST CONDITIONS 





4|S30| Remark 





S 
ficc | Cirouit current 
Gv = 20log(Vo/ Vi) 





i | 
Fre el 





— 





TEST CIRCUIT 


0.022 ul ; 0.022u). 0033, 
$30 


15k 15k |. 15k 15k Tu 2.7k OUT 


W 
Vi — ay = mn . 
(2) | 0.068 2 
50 10k 30 ct 47u) Otu) 0.1 iy 0.0681 
Z | 


Ey 
aS 
N 
G 
NO 
8 
Ey 
pe] 
3S 
ice) 
a 
S 





OP2 IN 
OP2 OUT 
LPF2 IN 





LPF1 OUT 
OP1 OUT 
LPF2 OUT 










DGND 
AGND 





—> 
— 
—! 
No 






470p | _[.470p 





Units Resistance: Q 
Capacitance : F 


str: Analog GND 
=: Digital GND 
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TYPICAL CHARACTERISTICS 


THERMAL DERATING 
(MAXIMUM RATING) 


TOTAL HARMONIC DISTORTION FACTOR 


~QUTPUT NOISE VOLTAGE No (dBV) POWER DISSIPATION Pa (W) 


THD (%) 


—50 


1 Sh ae 
5 —-{}+-+—_+—} 
3 el She thee see ee 
5 S0kHz LPF TTT TT 
lela eI ee). laid Sle 
Osea eee 
Bett} te tt 
3 (Ra a ee 
5 ate ft 
HLL LTT 
Drs oo 
5 CHS EEE 
3 anid ec 


0.1 Coe rh , 





0 25 50 15 100 +125 
AMBIENT TEMPERATURE Ta (C) 


OUTPUT NOISE VOLTAGE VS. 
SUPPLY VOLTAGE 


BSRRRRe 
FOOT Ts ate 














SUPPLY VOLTAGE Vcc (V) 


TOTAL HARMONIC DISTORTION FACTOR 
VS. OUTPUT VOLTAGE 







2h 


10m <2 Sh oont 3 of, 23 S119 


OUTPUT VOLTAGE Vo (Vrms) 


TOTAL HARMONIC DISTORTION FACTOR 


MAXIMUM OUTPUT VOLTAGE Vomax (Vrms) CIRCUIT CURRENT Icc (mA) 


THD (%) 


2.0 


© 


CIRCUIT CURRENT VS. 
SUPPLY VOLTAGE 


eons] | | 11 
Perey 
i 
ee 
Pre 
Cia 
TA 
Pe 


OM te ede ae alas 







La 
oe 
LAC! 


Cede ae 
Cae Ne 


a = 
Siyeceee 
Cs Le 
a cel 
a i 
tt] 





0 
2 
SUPPLY VOLTAGE Vcc (V) 
MAXIMUM OUTPUT VOLTAGE VS. 
SUPPLY VOLTAGE 
2.5 











f = 1kHz 
THD = 10% 
30kHz LPF 


Lr 
Toe: 
CE 
Te 
ae. 
7 





SUPPLY VOLTAGE Vcc (V) 


TOTAL HARMONIC DISTORTION FACTOR 
VS. INPUT SIGNAL FREQUENCY 












o(yasey cnc 
5 bv; = 100mVrms— +t eK {+H H+ HH 
3 30kHz LPE pai PS ae 
3 Foor 
‘6 CUI Tar 
|S 6 al CG 
5 ee oie Pia pict 
3 ts hod de | 
5 STS teas ator 
LE eT 
Sete 
pL tH 
3 a ele od eat bed 
Sora 

Ale 

16 2 oye ee Olax 


INPUT SIGNAL FREQUENCY f (Hz) 
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APPLICATION EXAMPLE 


FEED BACK VOL 









0.033 a 


ly 2.7k “TOUT 
y © 


+ 


22) 14 

O z t- Ee z uu. a N z ke z bk 
O = = > = nd 62 R = = ae = 
> = Oo Oo 2 CN Oo N Oo 
x See ai 0. QO. “ i N 

at oO o _l 






he OQ 
i O Oo 6 

2 a z iz Q 

6 | is] [9] 
1M 150k -o 
100 + | O1n ns 

"Hy T *3 268k T ov 

= + = 
320k +—{[] 4H” 104 


*2 
470p | *2 “7470p 


Units Resistance : Q 
Capacitance : F 


ttr: Analog GND 
at : Digital GND 


The capacitance marked * 1 shall have a relative accuracy within +5%. 


Note that the capacitance marked * 2 and resistance marked * 3 vary according to the oscillation 
frequency of ceramic oscillator, and the constitutional environment of the clock generator. 
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The M65844P is a CMOS IC for generating echo to be added to the voice through a "karaoke" micro- 


phone. 


It is designed for the lowest price of models in the same series, and is suitable for application to the 


echo generator of a radio cassette player, mini-component stereo set, TV etc. 


Increased master clock frequency assures high-performance short delay, enabling the IC to be used 


for digital surround. 


FEATURES 


@ All functions necessary for generating digital echo are contained, 
enabling production of low-priced echo generator. 

Ml C-R oscillation circuit is provided for a master clock. 

@ Built-in auto power-ON reset circuit. 

M8 No control signal is required. 

W@ Delay time = 150 msec (with master clock set at 220 kHz) 

Mi Small 14-pin DIP package (14P4) 





Outline 14P4 
RECOMMENDED OPERATING CONDITIONS 
2.54mm pitch 300mil DIP 


Supply voltage rANGe .......cccecccescscsseseteeseeeeeeeeseeeetenees 45~55V (6.3mm X 19.0mm X 3.3mm) 
Rated SUDpIy YORAGE 3 siicceciiiccca cesar ecsdcessatzastivaicnctnttiendeeinen 5V 


SYSTEM CONFIGURATION 


; 
| tom f 
R p 


Mict ——] > M65844P 


MIC AMP 


Pea oy Be 
ae | ee 
i MIC VOL ECHO ECHO 


MIC AMP 


4 misuBisHt 
Fiere;rbor 
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PIN CONFIGURATION 


LPF1OUT| 2| 


| 8} LPF2OUT 


Outline 14P4 


IC INTERNAL BLOCK DIAGRAM 


OP2IN OP20UT LPF2IN LPF20UT 


| 
@ - —®-—@--——- @ —@-- 


LPF1IN LPF1OUT OP10OUT OP1IN CC1 GND Voc 
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PIN DESCRIPTION 


|___Symbol_ | Name 







LPF1 IN Low pass filter 1 input To form input-side low pass filter by connecting external 
LPF1 OUT Low pass filter 1 output capacitor and resistor 


OP1 OUT Operational amplifier 1 output Oe — | To form A-D conversion integrator by connecting external 
OP1 IN Operational amplifier 1 input | 1 | capacitor 


Current control 1 ADM control of A-D converter 
Current control 2 ADM control of D-A converter 


GND 
PF2 OUT Low pass filter 2 output 
LPF2 IN Low pass filter 2 input Capacitor and resistor 


OP2 OUT Operational amplifier 2 output | © | To form D-A conversion integrator by connecting external 
OP2 IN Operational amplifier 2 input capacitor 


To form output-side low pass filter by connecting external 


- 


[REF ‘| Reference =| _| Analog reference voltage = 1/2 Voc 
| To form clock generator by connecting external capacitor and 
CLOCK 
Clock generator input Le resistor (220 kHz typ.) | 












Supply votlage To apply 4.5 ~ 5.5 V power (Rated voltage: 5V) 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) 














Supply voltage tee ese «cet A a 
Circuit current 
|Pa___| Power dissipation 


RECOMMENDED OPERATING CONDITIONS 


Vcc Supply voltage 
fCK Clock frequency 












Circuit current 

Voltage gain PRL=47kQ_ Cd 8S | 05 | 25 | OB 
Maximum output voltage PTHD=10% || = | ims 
[THD | Totalharmonicdistortion sss | SOKHZLPFO | TO 8 

[No | Outputnoisevoltage | XDIN-AUDION —— TC 
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FUNCTION DESCRIPTION 
(1) Sampling frequency fs 
The sampling frequency can be calculated by the following 
equation: | 

fs = Clock frequency/8 (Hz) 
For clock frequency (fck) = 220 kHz, the calculated sampling 
frequency is: 

fs = 220 kH2/8 = 27.5 kHz 


(2) Delay time Td 

The delay time can be calculated by the equation: 

Td = N/fs (N = the number of memory bits = 4,096) 

When fck = 220 kHz (fs = 27.5 kHz), Td can be set at 150 msec. 


(3) Mute | 

When power is turned on, the mute function works automatically to 
prevent noise generation. (Here, however, "mute" means the func- 
tion which prevents noise generation after the reset time.) 


RESET PERIOD MUTE PERIOD MUTE OFF TIME 
|issoun 120 msec.) (ABOUT 210 msec.) 


POWER ON TIME 
_ (a) WHEN POWER IS ON 


(4) Clock generator circuit 
The M65844P includes an oscillation buffer, so that a clock genera- 
tor circuit can be formed by connecting a resistor and a capacitator, 
as shown below. | 

The clock frequency can be calculated using the following equa- 
tion. 

Clock frequency (fck) = K/R1 Hz 

K is the coefficient, and changes according to the value for 

capacitator C1, as shown below. 


Co 

| VS 
R1 
C1 


13 

| = 100p =~ |sfck=0.91X10'YR1 | 
| = 6p ss |sfck=1.4X10'YR1 
fck=2.2X10°Y/R1 














feck (Hz) 


100k~ 400k 


1M~2.5M 


C1 (F) 


Also, the typical delay times and constants for the clock generator 
circuits are as shown below. | 


["Delaytime | _ fck (Hz) R1 (Q). C1 (F) 
Toomsec 320k [27k [| 100p | 
[te0mses | 220k | 3k + ~100p | 


(5) Signal bands 
The signal frequency band can be changed by changing the con- 
stants for each of the input/output low pass filters (LPF1, LPF2). 






Signal frequency band decision circuit 


Signal band External R (R2, 3, 4, 8, 9, 10) 










a 
TOKO 


Examples of application circuit changes 
(Changes of output noise voltage and distortion when delay time 
and signal band have been changed) 


SS OE ee 
Distortion 
—80dBV ~79.5dBV | -5.3% 




















Test conditions | 

No.| ___—Parameter__—|Symbol|S1|si4|_—sRemarks | 

icc_| 2 | 2 | No-signal time 
Voltage gain between . 

2 input and output Pav ft] | Vergo eer) 

Maximum output voltage] Vomax | 1 | 1 | THD=10% 

| 4 | Output distortion THD | 1 | 1 | 30kHzL.P.F 

| 5 | Output noise voltage | No | 2 | 1 | DINAUDIO 





2-80 


. | | MITSUBISHI 
. ELECTRIC 


MITSUBISHI SOUND PROCESSOR ICs 
M65844P 


DIGITAL ECHO (DIGITAL DELAY) 





TEST CIRCUIT 


SO 
(2) 
0.014 












8149 4) 47k 
y oT Ny 
+N 
0.1 16k 1p vy, 
100 
47S 0.1 AL azy ah Cl 
—- 0.0022) Vo 
[13 io} fo] 8 
kK 2 bE 
3 2 
N L. “ 
Qu. _J Li 
o 3 
~~ 
5 = 
oO 868 
i x ~ nN 
ns o 8 
2] [3 5} [8 
0.0022 
0.22 
30 0.22u 
16k 
st. Foe 16k 
(200 9 N 0.1 
(1)¢ i 
a 
iO Vi Units Resistance : Q 


Capacitance : F 
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TYPICAL CHARACTERISTICS 


THERMAL DERATING 
(MAXIMUM RATING) 


MAXIMUM OUTPUT VOLTAGE 
VS. SUPPLY VOLTAGE 


(su) 





(M)Pd NOILWdISSIG HAMOd 





XEWOA FOWLIOA LNdLNO WNWIXVN 


25 50 


0500 


75 100 125 150 


ae VOLTAGE Vcc (V) 


AMBIENT TEMPERATURE Ta (°C) 


OUTPUT NOISE VOLTAGE 
VS. SUPPLY VOLTAGE 


CIRCUIT CURRENT 
VS. SUPPLY VOLTAGE 





(AQP) ON SOVLIOA SSION LNdLNO 





(yl) 99} LNSYYND LINOYIO 


SUPPLY ee Voc (V) 


SUPPLY VOLTAGE Vcc (V) 


TOTAL HARMONIC DISTORTION 
VS. FREQUENCY 


n 
E 
> uu 
Ea. 
oO — 
On 
a 
AX 
> oO 


Vcc=5V 


(%) GHL NOILYOLSIG OINOWYVH IWLOL 





TT TTT TT 
POS TUOE ep le 
CP 
CT TINT. 


Vi=100mVrms 


f=500Hz 
30kHz L.P.F 


ee 
ll 
y 
ie 
= 
pa 
ea 
HH 
5 


TOTAL HARMONIC DISTORTION 
VS. SUPPLY VOLTAGE 


(%) GHL NOILHOLSIG SINOWYVH IWLOL 





aa ae a e 


= EaueNeH ne 
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TOTAL HARMONIC DISTORTION VS. 
OUTPUT VOLTAGE 


ah, 
© 
So 
i 


Voce5V == Ea 
f=500Hz it 
30kHzL.pF Ett 





ptt 


TOTAL HARMONIC DISTORTION THD (%) 


23570123571 2357 
OUTPUT VOLTAGE Vo (Vims) 


APPLICATION EXAMPLE 










C12 R10 Re OUT 
S NU 
; 0.14 16k 1p 
15 C13 12 C8 
cies 100 a7) R9 
+ ANY 
47 0.1 39k 
9 
fo] [| 
= 3 
a6 (6g 
= o 
— 
z 5 
= o a 
LL _—. 
z 
3 o 6 
R5 % 
0.22 
30 
0.1p 
C4 VR1 
Units Resistance : Q 


Capacitance : F 
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DESCRIPTION 


The M65845FP is an LSI built-in a microphone peripheral circuit and echo generation circuit for 
"karaoke" equipment. a , 

It is suitable for application to the microphone mixing and echo generating functions of not only 
"karaoke" equipment but also a radio cassette player, TV, VCR, mini-component stereo set etc. 










FEATURES 


li Two microphone-mixing lines, vocal cut circuit, digital echo, and 
line-mixing amplifier are contained, enabling single-chip package 
of microphone peripheral circuit of "karaoke" equipment. 

Mi Low noise due to digital echo with 4k bit RAM 

It ALC-equipped microphone amplifiers permit excessively high in- 
put. ALC operating voltage can be set as desired. 

@ Vocal cut circuit of complete stereo construction 

Mi Single 5V power supply 

@ Built-in auto power-ON reset circuit 





RECOMMENDED OPERATING CONDITIONS Outline 36P2R-A 
Supply voltage rANGe ......... eee ceeeeeeeceteeseteteneees Vcc =4.5 ~ 5.5V 0.8mm pitch 450mil SSOP 
Rated supply voltage ...........ccccsecsscessssesssecenesseseneceeseeesseees Vcc =5V | (8.4mm X 15.0mm X 2.0mm) 
ClOCK MOGUGNCY * sisssascisasvsstcsucesctberassidandeceneeaeas 100~ 2500kHz 

Rated COCK frequency ..........ceecesesssseessscessessseecesenesssaeeseas 220kHz 

Ls MPUUVONEGS® «ss ececcscevassarsspennomucccssawtaveceniwaraaurcetacbesteavmrmandares 1V 

PUINDUL VONAQS: cicseccundscuccnentspsansie sar eduersaudcaceeeerminaceecacnevicialenens 4V 


M65845FP AUDIO SW 


AUDIO 
SOURCE 7 
CONTROL 


+4 MIC 
1} VOLUME 


a“ 11 VOLUME iene 2) ECHO fe 
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PIN CONFIGURATION 


MIC1 NF INL3| 
MIC1 OUT 
MIC1 VOL IN[5| 


MIC2 NF INL8! 
MIC2 OUT LY 
MIC2 VOL IN|10 
MIC OUT 
LPF1 IN[12 
LPF1 ouTLS 
AD INT IN{14 
AD INT OUT [15 
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SINGLE CHIP MICROPHONE AND ECHO 


MIC SW 
MIC ECHO OUT 
LLINE OUT 

4 RLINE OUT 
LLINE IN 
RLINE IN 
ECHO VOL IN 

4) LPF2 OUT 
LPF2 IN 
DA INT OUT 
DA INT IN 
DA CONT 
Vcc 


Outline 36P2R-A 


IC INTERNAL BLOCK DIAGRAM 


MiC1 VOLIN 
MIC2IN 


MIC2 NFIN 
MIC2 OUT 


ALC2 
MIC2 VOL IN (10 


AUD SW1 AUD SW2 VCFIL CLOCK REF vec GND 


——_-@@ @-—9--@-@- — 
| (+) Lout 
indian meee Taeall * 


AUDIO SOURCE 
CONTROL 


(31) MIC SW 


hy) MIC ECHO 
OUT 


LPF2 


A 


> 


———. — ()19 boa Lobe C)—25 


MIC LPF1 


LPF1 | AD INTIN 
IN OUT 


AD CONT ADINTOUT DA INT IN 


DA CONT |DAIN TOUT\ LPF2 OUT 
LPF 21N ECHO VOL IN 


OUT 
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PIN DESCRIPTION 









| Symbol = =[| = —Name 
CMIGT IN” | Microphone tiput | Toconnect IGT SSSS—SdS 
ALG ALC conto 
To input signal attenuated by external microphone volume 
MICZIN | Microphone 2 input 
| 
LPFTIN 
| LPF1OUT | Low-passfilter 1 output 


> 
= 


Low-pass filter 1 output 
ND contra 
AF 
GND Grounding 
veo | Power supphy 
ALONE IN| Rechanneliine input 
ENING = WoemeMRM ee 
MIG SW 
LOOK 
Audio selector SW: audio signal is selected by setting these 
switches to L or H 
ALC operating voltage setting terminal | To set ALC operating voltage according to applied voltage 





To pass components with lower frequency than vocal frequency band 


VCFIL 


< 


ocal cut filter 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) 


Omit 
Icc 
I 






S 
Input voltage ~0.3~Vcc+0.3 













| Pa _| Power dissipation 1250 
Operating temperature —20~+75 
Storage temperature —40~+125 












Sepaaiage ee ae 
Input voltage ("L" level) Pin@.@ lessees 
Input voltage ("H" level) Fg | Vcc 






Clock frequency determines the delay time for echo. 
lock fr n 320 2000 kHz 
i eee Refer to "FUNCTIONAL DESCRIPTION" paragraph. a 















Output noise voltag v=37dB, f=100~5kHz 


E 

Amplifier open loop gain Vo=—17dBV - | dB | 
THD1 | Total harmonic distortion o=-17dBV, with ALC not operated 
THD2 Total harmonic distortion \=-27 dBV, with ALC operated % 
VoALC {ALC operating voltage measurement error | Measurement : -10 to +3 dBV | dB 
TALCAT | ALC attack time =4.7 UF 
TALCRE | ALC recovery time =4.7pnF 

i dBV 





Zi 


|-O voltage gain Maximum volume 


|No 
zie al 
8=27.5kHz 
|Gv 





. 


23 







mSec 





HD Total harmonic distortion 
MAX {Maximum output voltage 


Digital echo 
° 


+ 


4 = a M{/AIO!O <|< 
ar 
> 


HD=10% 


Output noise voltage | 







G 


Vv Voltage gain 
Total harmonic distortion 
& Maximum output voltage 


xf 


Qa Qa;~j)/aja Q |a. x | 
| Gi D5 |D/ o/s Ww |00 | 32 5 |@ 
<|PMic|rPi<cl< <|< < 


VoMAX {Maximum output voltage HD=10% 
i e 


THD=10% 
|No__[Outputnoise voltage =| ISA, MICSW=offf 
Input impedance 
|No __[Outputnoise voltage ISA, vocal cut ON =f 
Voltage gain Single-channel input 
VOW 010% 


nN | — | | | 1 jPlrlt on 
—-/ GC oO _ Ww @w ow OO {oO — {Sj / O17; G on 


oO = 
| | : | | Wlo a 
no |r}. Oo ~I ao =a(N 2s wo l< 
& ©)O]}P oO a a o O|N {jm |— © |iy oO |5 
| | | 
+ | © O}+ | + + In| *|onl+ = 
w |r| Oo} a 10] oo wo |ol~N © | Gi| Go 4 





0 


GREJ Vocal rejection ratio 
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FUNCTION DESCRIPTION 
(1) Microphone amplifier 


REF 


R4 | R3=10k Otyp 


MIC 





The gain (Gv), low cut-off frequency (fcl), and high cut-off frequency 
(fch) of microphone amplifier are expressed as follows: 


{ { 
= Ry  OARVCl On R2C2 


The appropriate value of R2 is 50k ~ 500kQ. 
Assuming Gv = 37aB, fcl = 210Hz, fch = 5.5 kHz, for instance, the 
constants take the following values: 
R1 = 2.2kQ, R2 = 150kQ, C1 = 0.33uF, C2 = 200 pF 
The low cut-off frequency can also be determined by C3 and R3. 
However, R3 is an internal resistance of LSI and fluctuates largely. 
Therefore, the low frequency should be set at a value little lower than 
the low cut-off frequency (fcl), using the smallest R3 value (5 kQ) in 
the fluctuating range. For the example given above, 
C3 = 0.22uF 
To minimize click noise generated when connecting or discon- 
necting a microphone, it is recommended to connect R4 (600Q ~ 10 
kQ) in the circuit.: | 


(2)ALC level diagram 


Vo(dBV) 





~60 -50 -40 -80 -20 -10 
Vi(dBV) 


(3)ALC operating voltage setting 


ALC operating voltage can be set at a desired value between -10 
and +3dBV by varying the DC voltage applied to pin @ (ALC operat- 
ing voltage setting terminal). 

(Setting method) 






1 
2,5V(p Vcc) 
INTERNAL DC BIAS 





ONE SIDE 
PEAK BOLTAGE, Vpo | VOLTAGE APPLIED TO @ PIN, VALC 
ov 
VALC= + VCC-Vpo 


To set ALC operating voltage at —-5dB (Vcc = 5V) 


—5dBV=0.56Vrms=1.59Vp-p=0.8Vp-o 
VaLc=2.5—0.8=1.7V 


Since the input impedance at pin @ is high at 1 MQ or more, it is 
possible to provide ALC operating voltage by dividing resistance. 


0.014 - 


+H 


Voltage applied to 
pin 6) VALC (V) 





Resistance R (Q) 


When Vcc = 5 V 
ALC operating 
venege (dBV) 


ee ee 






(4)Microphone SW 


Signals sent to microphone and echo systems can be shut off by 
setting the state of pin @) (MIC SW) to L level. 
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(5)Audio source selection 


Desired audio source operation mode suitable to each "karaoke" 
software can be selected by the audio SW. 


® AUDSWH DT 
tC |__| teh monophonic 









H 





@ Stereophone 
Audio signal is output directly through 2 channel lines. 


(@) Lech. monophonic 
Audio signal from L channel of the source is output through 2 
channel lines. This mode allows reproduction of the sound of a 
multiplex "karaoke" softwere, or the main sound of a laser disc. 


@ Rech. monophonic 
Audio signal from R channel of the source is output through 2 
channel lines. This mode allows reproduction of the reference 
vocal of a multiplex "karaoke" software, or the sub sound of a 
laser disc. 


@ Vocal cut 
The components of the same phase and same sound volume in 
the L and R channels are attenuated. 
Since the vocal cut circuit has a complete stereo construction, it 
provides stereophonic effect even after vocal cut processing. 
The low-pass cut-off frequency (fc) is determined by the capaci- 
tance connected to pin @ (vocal cut filter) as shown in the illustra- 
tion below. 
This mode also allows components with lower frequency than the 
vocal band to pass through the filter, to compensate insufficient 
low-pitch sound. 





1 
22RC 


{C= 


For fc = 50 Hz, the capacitance (C) is 0.15uF 
Note: The internal resistance of each LS! may differ in the range of 
about +30% 


(6)Digital echo 


The delay time (Td) for echo is determined by the clock frequency 
(fck) at pin @2 (clock). 


1 
Sampling frequency fs = ee Xfck 


N N 
Td ar 8 X Tae 
(N = the number of memory bits = 4096) 


For fck = 220 kHz, the delay time (Td) is 150 msec. 
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It is necessary to change the LPF setting (signal pass band, fsig) of |. The S/N ratio increases when LPF setting is lower than the optimum 
digital echo according to the clock frequency. (Refer to the table be- signal pass band, and decreases when the setting is higher than the 
low.) | optimum signal pass band. 


Clock frequency Sampling frequency Delay time Optimum signal pass band LPF constant 
fok (kHz) fs (kHz) Td (msec) fsig (kHz) C1, C3 c2,c4. | 


160~320 20-40 205~102 5600p 56000p 







| sa0~520 | ars | tS | 89000 | 890000 
| 
| t24o~ig00_ | t55~200_ | 2620 |__5600p 






TYPICAL CHARACTERISTICS 
LPF1 


REF 


THERMAL DERATING CURVE 
(MAXIMUM. RATING) 





INTERNAL POWER DISSIPATION Pa (W) 





' (7) Clock generator circult -20 0 25 50 75 100 125 1 
AMBIENT TEMPERATURE (°C) 9 

The M65845FP includes an oscillation buffer, so that a clock genera- 
tor circuit can be formed by connecting a resistor and a capacitator, © 
as shown in the diagram on the right. 

The optimum resistance value, R1, can be calculated using the 
following equation. 

Optimum resistance value (R1)==K/fck Hz 

K is the coefficient, and changes according to the value for capaci- 

tor C1, as shown below. 














[F00K~400k | 100p | RI-O.9X10%ok 
[a00K~1M | S6p +S T4XT0%ck 
| iM~25M | 83p | R1=2.2X10'%ck_ 





___ 33p 
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APPLICATION EXAMPLE 


5k 0.22u 
4.7 
oe 
0.331 22k 
+ 4+ 
150k 
0.1p O.1p 
es 
+AW-E HS, 
5k 30k Q 
n 
0.22 4.7 
A 7 
0.33 = 2.2k 
| 8 
ES 
+WH 
30kQ 
0.027 
++ 


YS 
4 —_ —_ —_ 
B 7) rn = 











0.15y 
MIC1IN VCFIL fgg} [0.010 
51K 
ALC1 VALC P vec 
24k 
MIC1NFIN AUDSW2 > D2 
MIC10OUT AUDSW1 [33]-0 D1 
39k 
MIC1VOLIN CLOCK |32) b vec 
MIC2IN oof 100p 
MIC SW 
ALC2 MICECHOOUT| 30| 
MIC2NFIN LLINEOUT H » Lout 
+ 2.2 
MIC2OUT RLINEOUT | 28}-—4} » Rout 
+ IH 
MIC2VOLIN LLINEIN |27}-—4 > Lin 
+ 1p 
MICOUT RLINEIN A » Rin 
0.1) 30k Q 
LPF1IN ECHOVOLIN [t-—_Ww- 0.22 
O.1y 
3k = K-& 


LPF1OUT LPF2OUT 


= 





ADINTIN LPF2IN 
0.068 30 Cm 0.027 
ADINTOUT DAINTOUT | 29] 
0.22y 15k 
y+ ADCONT DAINTIN 0.068y 
47u 
p REF DACONT | 20 r—h 
” 0.22u 
VCC }19] =P vee 
0.1y I T* 100p 
0.15p 30k FEEDBACK SETTING 
Units Resistance : Q 
Capacitance : F 
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DESCRIPTION 
The M50198 is a CMOS IC developed for producing surround effects in applications such 


as TV sets and video disc players. 

The IC’s design is based on the M50199P of the same series. The M50198 however, built- 
in memory and a comparator, which used to be placed externally. This makes it possible 
to configure a digital delay system with only a single chip. 

The M50198 offers enhanced easiness in applications. It, for example, employs a 
microcomputer interface as a means of selecting delay time. : 





FEATURES 

M Built-in memory and comparator realize a delay system 
with only a single chip 

WM Capable of producing low-noise and low-distortion delay , 
effects by ADM system : 

WM Offers 9 kinds of delay time up to 40ms Sone 24Pa(P) 

MCapable of setting delay time through microcomputer fae ee 
interface | 

M Built-in auto mute function prevents digital noise from 
occurring when changing delay time setting 

Mi Built-in power-on-reset circuit further reduces the number 
of external components 





RECOMMENDED OPERATING CONDITIONS | : 
Supply voltage range: Vcc, Vop = 4.5~5.5V Outline 24P2W-A(FP) 


Rated supply voltage-sss strc rst s etre crete eeeeeeees Vcc, Vop = 5V 1.27mm pitch 450mil SOP 
(8.4mm x 15.0mm x 2.0mm) 


SYSTEM CONFIGURATION 


Buffer 


Leh In O 
en Oleh Out 


M50198P,FP 


* | 
MODE SWITCH | D OSLch Out 
DIGITAL DELAY 


OSRch Out 


EPFEG*: 
VOLUME EFFECT SWITCH 


CONTROL 


Bch in O co > ORch Out 
c 


Notes 
* 1 Mode: A [L—R] stereo input 
Mode switch: £ [L+R] monaural input 
* 2 Effect switch: ON Surround output disabled (2 loudspeakers) 
: OFF Surround output enabled (4 loudspeakers) 
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PIN CONFIGURATION 


A-VCC 
LPF1IN 
LPFIOUT 
OP10UT 
OP1IN 
REF 

CCI 

CC2 
OP2IN 
OP2OUT 
LPF2IN 
LPF2OUT 


dd ‘dS6LOSIN 


Outline 24P4(P) 
24P2W-A(FP) 


IC INTERNAL BLOCK DIAGRAM 


LPF LPP) OP1 LPF2 LPF2 
QUT OUT | IN OUT 


MUTE 
TIME 
CONTROL 


OSC DEL1/ DEL2/ DEL3/_ DEL4 MUTE MUTT D-GND A-GND | 
OUT REQ SECK SEDATA MICROCOMPUTER/ 


Unit Resistance : Q 
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IN FUNCTIONS 


Symbol 







REF 
Fi, LPF2 [ Cuts unnecessary high frequency noise SSCS 
PT, CC 
P2, 002 


improves S/N ration and distortion 


Controls ADM circuits and internal memory 
Controls mute time 

Sends a reset signal at power on 

Stores digital signal to create delay time 







— 


Forecast circuit 


Clock generator circuit 
Delay time control circuit 
Main control logic circuit 


Mute control circuit 


Power-on-reset circuit 


8K-bit SRAM 


















PIN DESCRIPTION 


| @® | Digital Voo | D Vo 







Symbol 







ical output 
Function A Ng 
Fret DC voltage 


Supply voltage 4.5~5.5V (Typical 5V) 


' Connects to 3.27MHz ceramic filter 
Oscillator input OSC IN or inputs external clock po 


OSC OUT Connects to 3.27MHz ceramic filter 





© 


O 
Mm 
— 
dh 





m 
y 
—< 





Ol;</<z 
Cr. 
4iH 
4/m 
















Connects to analog GND at one point | 60 


Connects to analog GND 





Uses DEL1 terminal in easy mode and 
DEL1/REQ DEL1/REQ REQ terminal in microcomputer mode 
DEL4 Controls 80 usec mode 
MUTE time control 
Low pass filter 2 output; LPF2 OUT 


Uses DEL2 terminal in easy mode and 

| © | DEL2/SECK DEL2/SECK SECK terminal in microcomputer mode po | 
DEL3/ Uses DEL3 terminal in easy mode and 

DEL3/SEDATA SEDATA SEDATA terminal in microcomputer mode | 

el 

Microcomputer/ EASY Microcomputer Controls microcomputer mode and manual mode a 

MUTE control Controls mute function 

| @ | Digital GND —GND — 

| @ | Analog GND - GND 


F | fi 
® low pass filter 2 input LPR2: IN orms low pass filter with external C, R 
| ® | OP-AMP 2 output 
OP-AMP 2 input 


O}O 


TIT }/Oj;O|DIO}O 

NY | NM 
< 
Oo 
oO 


P2 OUT 7 
50 IN Forms integrator with external C 







ee ee a a 

n= 
® 
PLIN 


int t ith 
—~@ _TOP-AMP 1 output PT OUT Forms integrator with external C 
Low pass filter 1 output, LPF1_ OUT | 
fomase Alter F incut! CPI IN Forms low pass filter with external C, R 
Supply voltage 4.5~5.5V (Typical 5V) Laren 
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1/0 INTERFACE 


/\ 
be 5— 100k 100k 100k 100k 


DIG. VoD 


—>— CMOS buffer 
—_[>— TTL buffer 


Pch MOS Tr ANG. Vcc Units Resistance : Q 


Nch MOS Tr Current: A 


Note : Resistances and currents 
are typical values 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 









Supply_voltage a oe ee eee 
fcc | Circuit current Om 


+ M50198P 1000 
7 M50198P ~20~+ 75 
Operating temperature —~20~ + 65 


M50198FP 
[Tsta __| Storage temperature | 40 +125 





RECOMMENDED OPERATING CONDITIONS 




































| 2 | 327 | 6 | MHz | 
High input voltage VES EE ne }0.7Vo0| = | Voo | V_| 
| TTL input pin * 2 p22 a Vibe V4 
| CMOS input pin * 1 . 0.3Vop} V 
epee 2 
Microcomputer mode serial clock | - {| - | 


* 1 CMOS input pin: 2, 8, 9, 10 
* 2 TTL input pin: 4, 5, 6, 7 
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ELECTRICAL CHARACTERISTICS (Vcc = 5V, f = 1kHz, Vi = 100mVrms, fos = 3.27MHz, Ta = 25°C, unless otherwise noted) 


ane ee anole es 
Min Max 











BS eee ee 
cg = leversserosne= RL = 47k 9 |=-35 |-05 | 25 | dB 
THD = 10% [or [1.2 [= | Vems | 
ese a ee ao 

; S0kH2 LPF, Fs=204KHz S| Sd 8 || 
LNe__| Outout noise voltage ____| DIN Audio, Ha —500, Ooms __| _~ 1 ~82 | 70 | BV _ 
-SvRR _| Supply volteoe rejection ratio ____| Aas = — 200BV. f= Voor | | 40 | a2 










SHORT mute 


DELAY TIME 
(1) EASY MODE (Microcomputer/ EASY = L) 


Pin name *2 Delay time * 
uCOM/ERSY | __ DELI DEL2 DELS DELA Pepe ean eee 



















[_DeEL2 |. DELS | DEL4 
ec ke 
L 
oan 
| 
409 





(X : Don't care) 
* 1 fck = 3.27MHz 
* 2 DEL1, DEL2, DEL3 and DEL4 are input pins with pull-down. 


(2) Microcomputer mode:Serial data Input 
(Microcomputer/ EASY = H) 

The time chart shown is microcomputer mode. When REQ 
signal is low-level, SEDATA signal is latched at the falling edge 
of the SECK signal, and the last four delay time mode data are 
set at the rising edge of the REQ signal. 


REQ | : | 
a ae | t1 | “4 


SECK 


SEDATA 





eee DELAY TIME DATA 
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DIGITAL DELAY | 
Symbol 
2500 | | nsec | feck < 4MHz | 
pe OO ENS a | 
He eae ISOC cet ace cee I tte 
Re ee ee ae 
MUTING 
DELAY SIGNAL BEFORE MODE CHANGE DELAY SIGNAL AFTER MODE CHANGE DELAY SIGNAL 
| MUTE TIME RESET TIME MUTE TIME 
| treset *1 
(a) Waveforms of the signal re-initialiyed upon change (b) Waveforms of the signal re-initialiyed at power on 


of delay time mode 
* 1: treset=2.5 x C19 (uF) (C19 is an external condenser of 19th terminal) | 


Pin name 


L Lb | SHORT mute | 80_| 
fk Me | Mental | 


X: Don't care 
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TYPICAL CHARACTERISTICS 


THERMAL DERATING (M50198P) 
(MAXIMUM RATING) 


POWER DISSIPATION Pa (W) 


CIRCUIT CURRENT Icc (mA) 


VOLTAGE GAIN Gv (dB) 








0 
0 25 50 75 100 125 150 
AMBIENT TEMPERATURE Ta (‘C) 


CIRCUIT CURRENT VS. 
SUPPLY VOLTAGE 


Loe 
_ 
tae 
as 
Pe 
a 
Loi 
Ee 





SUPPLY VOLTAGE Vcc (V) 


VOLTAGE GAIN VS. FREQUENCY 
(Not including input and output LPF) 


5 
Tmt Vi = 40O0mVrms HM 
—5 aurea Pe “Ht MU Ih 


A 
Vi = | Vi=160mVrms] | EN 
10 Sec 


= | | Vi= 100mVrms| 






3 57, 00 35%, 357 Ok 357%) oo, 
FREQUENCY (Hz) 


POWER DISSIPATION Pa (W) 


TOTAL HARMONIC DISTORTION THD (%) 


CIRCUIT CURRENT Icc (mA) 


or LLU piece | 


THERMAL DERATING (M501 98FP) 
(MAXIMUM RATING) 





0 25 506575 100 125 150 
AMBIENT TEMPERATURE Ta (°C) 


CIRCUIT CURRENT VS. TEMPERATURE 
0 











Pt tty 
tity 
titty 
BERLE 


0 
-50 -25 O 2 50 75 100 
TEMPERATURE Ta (°C) 


TOTAL HARMONIC DISTORTION 
VS. FREQUENCY 





10 HHH Ait 


FT] TA TAT 
fs=204kHz| | | || AA 


A 
PT TINE LEELA LL 


3 
Z 


23 97109 23 Slap 23 514 OK 
FREQUENCY (Hz) 
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M50198P,FP 
DIGITAL DELAY 
TOTAL HARMONIC DISTORTION | INPUT VOLTAGE VS. 
S , VS. OUTPUT VOLTAGE : OUTPUT VOLTAGE 
2 fea” | LIL oom =e TT TTT 
= igh f=1kHz 2 pia ete “CO 
z Thee tH +H = See 
= 5 Pet ee 2 A 
mw v 
2: & w rom TULA 
D Q eS 
Oo 2 eee ee ee 
_J TTT tT td ry Pd 
oO oO 3 bes ee ee 
Z J ie pe EL 2 al | 
S 7h Sy AS ae Telee) 
a ES a SCO Oy 
= B {eee ae 
Ltr Tt rr ed dr ee 
J 3 | © 3 pt 
< 5 Pe ees oh 
5 a5 70. 2-3 5 7 4 357, 2357,. 2357, 2 
ha Im 10m 100m 
OUTPUT VOLTAGE Vo (Vrms) INPUT VOLTAGE Vi (Vrms) 


MAXIMUM OUTPUT VOLTAGE VS. 


OUTPUT NOISE VOLTAGE VS. SUPPLY VOLTAGE 


SUPPLY VOLTAGE | 





OUTPUT NOISE. VOLTAGE No (dBV) 





MAXIMUM OUTPUT VOLTAGE Vomax (Vrms) 


SUPPLY VOLTAGE Vcc (V) SUPPLY VOLTAGE Vcc (V) 


VOLTAGE GAIN VS. 


SUPPLY VOLTAGE SUPPLY VOLTAGE REJECTION RATIO 


VS. SUPPLY VOLTAGE 


. 


VOLTAGE GAIN Gv (dB) 





2 3 4 5 6 7 8 
SUPPLY VOLTAGE Vec (V) 


SUPPLY VOLTAGE Vcc (V) 


SUPPLY VOLTAGE REJECTION RATIO SVRR (dB) 
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an 
< SUPPLY VOLTAGE REJECTION RATIO 
ac VS. FREQUENCY 
< -20 
7) DIN AUDIO 
O AVcc= 100mVrms 
ES f =100Hz 
 —30 
oO 
= —40 
©O 
2 hs We a : 
ce 
ie ~50 HS So 
a Le 
a —-60 
O 
> 
= 10 
Se FREQUENCY f (Hz) 
APPLICATION EXAMPLE 
Vio yt 5600p 
50 IH S15k EN 
15k 15k 15k 4 27k 
= = S OVO 
“ 445600p 10k é 5 n & 10k Tu aT 
Mh LZ 0.1 Tob oO oO & 
Vcc oO 560p 0.14 0.14 560p 
24f feat fat 2] fof fig] fig} ne] | fn] 











[s 
> < 
ret 





Tu 
27p——327MHz 27p 
Le 


DELAY TIME | DELAY TIME CONTROL | 


0 


MAIN CONTROL LOGIC 
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MUTE 
TIME 
CONTROL 






Units Resistance : Q 
Capasitance : F 


*x : Uses high-quality film condenser 
(Less than +5%) 
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DESCRIPTION — | 

The M65830 is a CMOS IC developed to produce surround effects on TV sets and video 
disc players. Among the series, it has the highest degree of freedom in the selection of 
delay time, so it permits fine adjustments when mounted on a set. 


FEATURES 

M Selection of. delay time in a range between 0.5msec and 
32.0msec in 64 increments of O.5msec 

M Selection of delay time is controlled by serial data 

Mi Built-in A-D, D-A converters, input/output low-pass filter, 
and 16K bit memory 





MHigh sound quality is assured by simple’ system 
construction, due to A-D, D-A converters with ADM Outline 24P4(P) 
(Adaptive Delta Modulation) system 254mm pitch 600mil DIP 

Output noise voltage: — 95.0dBV (typ) (13.0mm x 31.1mm x 3.8mm) 
Total harmonic distortion : 0.2% (typ) 





RECOMMENDED OPERATING CONDITIONS | Outline 24P2W-A(FP) 


Supply voltage rangers es Vcc, Vop = 4.5~5.5V 1.27mm pitch 450mil SOP 


Rated supply voltagesssssstreertrerrsereereeeeecens Vcc, Vop = 5V Sa Sa mS LOO 


SYSTEM CONFIGURATION 


BUFFER 


Lech In © 
ei ie, ; >—————O Leh Out 
© 


M65830P,FP 


OSRch Out 


EFFECT J EFFECT SWITCH 
VOLUME 


BUFFER 


ORch Out 
Rech In © 
Notes 


* 1 Mode switch: A [L— RJ] Stereo input 
Mode switch: £ [L+R] Monaural input 
* 2 Effect switch ON: Surround output disabled (2 loudspeakers) 
OFF : Surround output enabled (4 loudspeakers) 
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PIN CONFIGURATION 


LS 
DIGITAL VoD ANALOG Vcc 
OSCILLATOR INPUT LOW PASS FILTER 1 INPUT 
OSCILLATOR OUTPUT 22] LOW PASS FILTER 1 OUTPUT 
REQ OP AMP 1 OUTPUT 
SCK OP AMP 1 INPUT 
REFERENCE 
CURRENT CONTROL 1 
CURRENT CONTROL 2 
OP AMP 2 INPUT 
TEST2 15] OP AMP 2 OUTPUT 
LOW PASS FILTER 2 INPUT 
ANALOG GND LOW PASS FILTER 2 OUTPUT 


IDSW 


di ‘d0€ssoW 


Outline 24P4(P) 
24P2W-A(FP) 


IC INTERNAL BLOCK DIAGRAM 


LPFIIN LPFIOUT OPIOUT OPIIN CC1 CC2 = OP2IN OP2ZOUT LPF2IN LPF2OUT 


(8) - , tar 7 


LPEZ 


RESET MAIN CONTROL 
AUTO CLOCK DELC 
RESET 


7 Le dh aes 


XIN XOUT REQ SCK DATA | IDFLAG | TEST2 DGND AGND DVpp AVcc 
| IDSW TESTI 
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PIN DESCRIPTION 












i/0 
| © | Voo__—i| Digital power supply {| - | 
Oscillator input | |_| Connect_a 2MHz ceramic oscillator 
| @ | Xour_ | Oscillator output | ~—O__—|Input_an external clock, if used, to pin@ 
[~@ [REQ [Request ———*«| |__| Data request imut ss CC“~*‘“~*~*~*~*S 
[| © |[ScK | Shift clock ss |_| Serial data shift clock input 
[© [DATA [Data | Ct Serial data input —C~—‘idCY 
| @ [iDSw [ID swith =| | External input pin for 4th bit of ID code = Cd 
| @® |[IDFLAG | ID flag |__| Data input checking pulse and serial data output 
L = normal_mode 

| @ |TEsT2 | Test2 
| @ |OGND | Digital GND ee ce ee ee 
[~@ [A GND | Analog GND ee 
Make up, with external C and R, a low pass filter on the 


output end 


Make up, with an external C, an integrator for demodulation 


OP amp 1 input 
LPF1_OUT 

Low pass filter 1 input 
Vcc 


©) 
NO 


Demodulator ADM control | 
Modulator ADM control . 
Analog reference voltage = 1/2Vcc 


Make up, with external C and R, an integrator for 
demodulation 


Make up, with external C and R, a low pass filter on the 
input end 


DD 
mn 













or ‘[MesssoP [| ot 
=20~ 475 
[ Tstg___| Storage temperature | ~ 40~ +125 


RECOMMENDED OPERATING CONDITIONS 



















|Vec___| Analog supply voltage | 

[Von __| Digital supply voltage | 4 TV 
-03] 0 | 03 | V_ 
ffx | Clock frequency P28 Me 
Input_voltage (H_ level) po 0700} = | Vo | VI 
[Vi___[ Input voltage (L level) | = 0.800] OV 
[fsx [Serial clock == 4M 





: 
Limits U 


Min Typ Max 


Symbol Parameter ‘Test conditions 




















No_ signal | = | 16] 35 mA | 
Ru = 47k Q ~3.5|-05| 25] dB | 
THD = 10% id a ee 
3OkHz_LPF ger ON 0 |e 
DIN~AUDIO | Pos 85 | 75] dB 

A Vec =~ 20dBV, f = 100Hz ee ee ee 
Current flowing under sleep mode condition - | 12] 30] mA | 
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FUNCTION DESCRIPTION 
— aE time 


(2) Sampling frequency fs 
fs = 500kHz (if master clock frequency fck = 2MHz) 


(3) Delay time setting 
Delay time can be controlled by means of serial data 
inputted in the following timing from a microcomputer. 





REQ 


SECK OUI 


DATA _AEADTAEAPSE HOR A MORO NOG 


Neen pt ye” 
ee TIME SEE 1) L ID CODE--SEE 4) 
He SLEEP sGEE‘S) H = MUTE::::--SEE 6) 
DATA is read at the negative-going edge of SCK. The last 
12 bits are loaded at the positive-going edge of REQ. 








D2 D1 


[188 

cen 

H 

Note. Di~D6 for delay time setting correspond to D1~D6 in serial 
data (see (3)) 


(4) ID code and IDSW pins 

ID code is used to control each IC in case more than one 
pieces of the M65830P, FP are used or other ICs are 
concurrently used. 





- a 


a ig 












Ve 






nae 
ad = 
foal tet 
rererererer 







Bao 


elas 





IDSW is the control pin for reading serial data. 
If an ID code inputted does not meet the following 
conditions 1 or 2, or an ID code is inputted to an external 
setting pin other than that indicated below (pin MIDSE), the 
IC cannot read serial data, and the previous setting conditions 


remain in effect. 


ID CODE SETTING TABLE 


ondixternal setting pin] ID code 
tion 
pap EP ET HH TL Enabled 
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(5) Sleep mode 

In sleep mode, @ the output is muted ;@ the internal input 
clock stops ; and @ memory operation stops, so the IC 
becomes inactive. This mode is controlled by serial data 
SLEEP in the following manner: “H” : sleep mode ; “L” : normal 
mode. | : 


(6) Muting | 

lf serial data MUTE is “H,” the IC compulsively performs 
the mute function; if “L,” muted condition is canceled. 
(7) IDFLAG 

The IDFLAG pin outputs a “H” signal if serial data from 
microcomputer or the like is correctly inputted. In addition, 
this pin, for checking purposes, outputs serial data containing 
information about the currently set operation mode. 


12 BIT DATA | 
DATA : 


MODE/DELAY TIME ID CODE! | 
SETTING DATA 
IDFLAG CXXXXXKXX _AXXXXXXXXD _ 


8 BIT DATA 8 BIT DATA 


(8) Reset 

The IC is reset automatically when powered up. Then 
approximately 12Omsec later (provided that Vcc =5V and C 
connected to pin (9=47 uF), the reset state is automatically 
released. At this point delay time is set to 20.0msec. 

* About reset time 


The factors that determine the IC’s reset time is the internal 


resistance R of the IC and the value of capacitor C 
connected to pin @@(REF). The reset time is obtained by the 
following equation. 
Reset time =2.5xC [pF] 
Example : If external capacitor C connected to pin 19=47u 
F and Vcc = 5V: 
Reset time = 2.5 xX 47= 117.5 [msec] 
* Accordingly, reset time will be approximately 12Omsec. 


POWER UP RELEASED FROM 
RESET STATE 
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TEST CONDITIONS 


HD = 10% 30kHz L. P. F 


*----Set to “L” or “H” after serial data is inputted (See 3) 
#-----1 or 2 {See the ID code setting table in (See 4)} 







Conditions 







No signal 


TEST CIRCUIT 


$30 
Wis C1 2 ‘ N + 
ey 


50 15k 


oh | 
ADM 
MODULATOR 


DATA IN DELAY DATA OUT1 DATA OUT2 


RESET MAIN CONTROL LOGIC 
CLK MODE 


EH 
CONTROL CONTROL 


i [8] [9 
1M 
o [K-49 2MHz 
O.1 pu ae deen he 
I (2)9 
4) ©) © (8) 


Units Resistance : Q 
Capacitance : F 






DIG.GND ANG.GND 
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M65830P,FP . 
_ DIGITAL DELAY 
TYPICAL CHARACTERISTICS | 
THERMAL DERATING | CIRCUIT CURRENT VS. 
_ (MAXIMUM RATING) SUPPLY VOLTAGE 
1.0 . 

= < 
: E 
NS ee 
O 

= ~\ 3 
< cr 
ie M65830FP ac 
Y) 

A O 
th Sf = 
= fe 
O =s 
ou O 

0 0 
0 2 50 75 100 125 s Go a 5-6 Ce 
AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc (V) 


OUTPUT NOISE VOLTAGE VS. MAXIMUM OUTPUT VOLTAGE 


OUTPUT NOISE VOLTAGE No (dBV) 





MAXIMUM OUTPUT VOLTAGE Vomax (Vrms) 


SUPPLY VOLTAGE Vcc (V) | SUPPLY VOLTAGE Vcc (V) 

































ms TOTAL HARMONIC DISTORTION VS. TOTAL HARMONIC DISTORTION VS. 
& OUTPUT VOLTAGE = | INPUT SIGNAL FREQUENCY 
a. ee eer a eee or 
r Vec=5V eel teal she Ee ee pee 
UR aso eee ett F  BokHe DPE EERE Eee 
GB |S80kH2 LPF ST ee ee ea 
E10 SUR tens eo ee 
© Fost Nee ee a ee aL Pe a Peo eI Sa 2 i P 
a De ea se - Peet ae I Peace 
a Seo 2 ae 
& Pee ai Atal Wels . Toe 
5 qe ee EE. 2 Ge | A 
> a ee ed 2 on 
ac Py este shee ed Cg 2 oe 
< Site aor a PZ er 
a Beare ok Lela = ee ZO 
ary eo < orLL Eee 
CS 0.01 0.1 1 10 Oo 10 100 1k 10k 
OUTPUT VOLTAGE Vo (Vrms) INPUT SIGNAL FREUQNEYC f (Hz) 
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APPLICATION EXAMPLE 


: sia 0.01 u c 


* 
15k 15k 0.068 1 0.068 15, 15k yp 27k OUT 


= +R (©) 





bs - | 
2) 8 8} [9] [to 
100u me te oiy I 
10a de. ele | ede 
MICROCOMPUTER Units Resistance : Q 


Capacitance : F 





CERAMIC RESONATOR 
MANUFACTURED BY MURATA 
MFG CO., LTD. 


* The relative precision of capacitors marked with a * 
should be within+5% 
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DESCRIPTION 
The M65841SP is an IC to generate reverberation effect. 


With synthesized outputs for -five digital delay lines, this IC is capable of producing the 
same reverberation effect as that in a church and bathroom, and is suitable for application 





to the reverbe unit of mini-component stereo sets, laser disc players, “karaoke” 
equipment, electronic musical instruments etc. 

Since this IC is a higher-performance and pin-compatible version of the conventional M- 
50194AP, it can replace the conventional one easily to improve the performance. 


FEATURES 


‘EB Built-in input low-pass filter and memory 
Mi Reverbe, echo or surround mode is selectable. 





Reverbe mode::-::: short : Five lines for 41.0~82.Omsec 
Long : Five for 82.0~163.8msec 
EGHO «mode: +++ Eight steps for 20.5~163.8msec 
Surround mode crs Eight steps for 4.1~41.0msec 
Feedback amount is adjustable for each mode. Outline 40P4B 
MADM digital delay allows a low-cost delay system with 1.778mm pitch 600mil SDIP 


| (13.0mm x 36.7mm x 3.8mm) 
wide dynamic range and low distortion. 


(Reverbe mode : DR = 88dB as standard, THD = 0.7% as @ Built-in auto mute function prevents noise generation when 
standard, Surround mode : DR = 92dB as standard, THD = power is turned ON and when delay time is changed. 
0.3% as standard) WM Built-in auto reset circuit 


Mi Operation mode and delay time can be selected in two 
modes, easy mode in which operation mode and delay time RECOMMENDED OPERATING CONDITIONS 
are controlled by 5-bit parallel data, and microcomputer Supply voltage rangers: rs rtreeteeeee eee Vec, Vop = 4.5~5.5V 
mode in which they are controlled by serial data. Rated supply voltagers sss rrrrrestrreetetee reer ee nee es Vcc, Vop = 5V 


SYSTEM CONFIGURATION 


Mé5841SP 


foe DELAY 3 th 
Sp DELAY 4 penne 


— DELAY VOL 
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PIN CONFIGURATION 


NC 
LPF1 IN 
LPF1 OUT 


DEM4 OUT 


OP3 IN 
ope 

IN 

i IN 
OP 1 
9} CCO 


Voo [9 
MODE2 
MODE 
REQ/DEL1 
SECK / DEL2 
SEDATA/ DEL3 CE2 
MUTE 
CC5 
GC5 
CC4 


dS/lvssow 


Outline 40P4B 
NC: NO CONNECTION 


IC INTERNAL BLOCK DIAGRAM 


LPF1OUT OP1IN GCO GCl GC2 GC3 oe oe OP20UT 
LPFIIN OP1OUT CC} CG2 ox oO OO. oe OP3OUT 


66) 


MAIN CONTROL 
MODE MUTE 


Cee TIME aaa 
Cee aaa 4OK-BIT SRAM 


eeee 


XIN — o 


MICROCOMPUTER/ EASY 
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U 
z 
Oo 
m 
wo 
QO 
~ 
U 
= 
O 
z 


Pin No. Symbol 


. Standard 
Name 1/0 Function output 
voltage 


To apply 4.5V to 5.5V Crating : 5V) 
Analog regerence voltage = 1/2Vcc © 





Analog power supply 
Reference 

nalog GND 

igital GND 

lock generator output 
lock generator input 


<j|Z 
21 


| 
miQ 








> 
Q}Q) 7 

Zz 

0 








© 


xX |X| O 

Se 
rae 
O 








MICROCOMPUTER/ H = Microcomputer mode: contro! by serial data 
EASY Microcomputer/EASY L=Easy mode: contro! by parallel data 





To apply 4.5V to 5.5V (rating 5V) 
Reverbe/echo/surround mode selection input 
Refer to the paragraph of FUNCTIONAL DESCRIPTION, 
item (1). 

In the microcomputer mode, fix the pin at L(Mode 2) 
H(Mode 1) 
H=Microcomputer mode:data request signal input 
L=Easy mode:control time setting data 1 input 
H=Microcomputer mode:serial data shift clock input 
L=Easy mode:delay time setting data 2 input 
H=Microcomputer mode:serial data input 
L=Easy mode:delay time setting data 3 input 
Mute control, H = mute 

ADM control of demodulator 5 

Gain control of demodulator 5 


ADM control of demodulator 4 


Gain control of demodulator 4 


Digital power supply 














Mode 2 


NO 
ce pet 


MODE Mode 1 






REQ/DEL1 Request/delay 1 






SECK/ DEL2 Serial clock/delay 2 


<— 


— 








SEDATA/DEL3 Serial clock/delay 3 ly 


ly 


I 
Cc 
ot 
© 





© 


urrent control 5 
ain control 5 
urrent control 5 
ain conrol 4 





O1}= <= < 

O|9D Oo 

on} oS S 5 
i 8 


O 
| 


O1/Q)Z|Z1Q|Q|Q@ 





| 
a 








o0) 


ain conrol of demodulator 3 
DM control of demodulator 3 
ain control of demodulator 1 
DM control of demodulator 1 
ain control of demodulator 2 
DM control of demodulator 2 
ain control of modulator O 

DM control of modulator O 


© form modulating integrator by connecting 
external capacitor and resistor 


ain control 3 
urrent control 3 
ain control 1 
urrent control 1 
ain control 2 
urrent control 2 
ain control 0 
urrent control O 


Operational amplifier 1 output 


> 


: 


> 


T 
NO 


8 soiled 8|G/@/9 
© 





| 
© 
| 


P1 OUT 
P1 IN 
P2 IN 

P2 OUT 
P3 IN 

P3 OUT 
EM4 OUT 


I) 
Ol 
< 


Operational amplifier 1 input 


r Hn 
Oo 


Operational amplifier 2 input To form demodulating integrator by connecting 


external capacitor and resistor 


Operational amplifier 2 output 


4 
MIDS E 
O1; OF} O11; 01 
<j<<j< 


Operational amplifier 3 input To form demodulating integrator by connecting | 2. 
external capacitor and resistor 


Demodulator 4 output 


Operational amplifier 3 outpu 


DEM4 output 


~ 
oO 
< 


Ou 

E20. pte) 
CHOFB Echo feedback | 0 | Feedback control for echo mode 
LPFI OUT | Low-pass filter 1 output, O | To form input low-pass filter by connecting 
LPF1 IN | Low-pass filter 1 input} |__| external capacitor and resistor _ 
NC Pes te a ee 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 


[Veo | Supply voltage | HT 
| mA 
1 






8 5 V 
mA 
[Ps | Power dissipation | 










RECOMMENDED OPERATING CONDITIONS 


[Veo | Supply voltage 
[Von | Supply voltage | 
| Veo~Vod Voo-Vop potential difference | 
[fx | Clock frequency | 
MS = ee ee = el 
| a ee 
Dt ees 





Typ 












Vcc 

Vppb 

fok 

Vil 
| fsecx | Microcomputer_mode serial clock 


fSECK 





ELECTRICAL CHARACTERISTICS (Vcc = 5V, f = 1kHz, Vi= 10O0mVrms, fck = 4MHz, Ta = 25, unless otherwise noted) 


” 


oe 
No_signal_ input = |. 30) 60| mA 










































Ru = 47k Q )-25|-05| 15] B | 
Low level |-O voltage gain Vi = 2mVrms — 3.5 25{ dB | 
Maximum output voltage THD = 10% | O07] 1.0{ - | Vrms | 
sontis| Reverbe modelfs = 500Kr2| = [ost 10, % 

THD | Output distortion LpE | Echo mode |fs=250kHz| - | 0.7} 15[  % | 

| Surround mode |fs=1MHz | - | 0.3] 10]  % | 

Low Average | = | —88 | 88 | -— 75 | dBv | 

seme] Reverbe models peak | — | 200.600 [uv 

) side de (Averase =| - =| -92| -80|  dBv 

No Output noise voltage Echo mode peek | 100 HOO uv 

Surround node (Averege _|_—_| S21 — 85 | _dBv _ 

tpeak | - | 100) 230] uv | 

A Voc == 20dBv, f=100Hz_ | = | ~ 40] ~25[ BL 
Surround mode 122 | 127} 132 










N 
O1 
~J 
N 
Oo 
© 
N 





Mute operation time Reverbe/echo mode a ees 
(Internal delay time change) At time of 
Mute operation time (a) changing delay time, and a 
(Mute OFF) . (b) turning on power msec 
Mute operation time Surround mode 67 aan 
(Internal delay time change) At time of 
Mute operation time (a) changing delay time, and 

67 msec 


(Mute OFF) | (b) turning on power 
Input leak current (H level) Vi = 5V, pins 8, 10, 11 
: 


Input leak current (L level) Vi=OV, pin 8, 10, 11 
Pulldown resistance Pins 12, 13, 14, 15 


No 

OD) 

oO 
A 





‘M1 
tM2 
tM1 
‘M2 
E Reo 












N 
NO OD oO? O1 
Oo oO? Oo 
© aa & 


ni |— 
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FUNCTION DESCRIPTION 


(1) Operation mode 

(Pin @) | (Pin @) | Output 
{ot | H | Surround mode | OFF _| 
fF tL fT tf Test mode | 


(2) Delay time | | : 


































san eee Reverbe mode 
pe ect eal ee : 
" Sait on 

‘a _ eae 


fs = Sampling frequency (Hz) 
Td = Delay time (msec) 


Note 1. In the reverbe mode, delay time changes according to the polarity at DEL3 
(and independent of the polarity at DEL 1 or DEL2). 


(3) Easy mode 
When microcomputer/EASY =L, operation mode and delay 
time can be controlled by parallel data input to each terminal 


pin 
one Operation mode::-Refer to (1) Operation mode. 
DEL1 
DEL2 Delay time::-Refer to (2) Delay time. 
DELS 


(4) Microcomputer mode 

When microcomputer/ EASY = H, operation mode and delay 
time can be controlled by serial data input at the following 
timing. 


REO | f 
separa XX Xme X mi XwuTeX 01 X 02 08 ) 


| ey SS 
| as DELAY TIME-::-REFER TO (2) DELAY TIME. 
D1 = DEL! 


H=MUTE D2 = DEL2 
D3 = DEL3 





OPERATION MODE:--REFER TO (1) OPERATION MODE. 
M1 = MODE | | 
M2 = MODE2 


SEDATA is read at each fall of SECK, with the last six bits 
loaded at rise of REQ. 
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Input timing of REQ, SECK and SEDATA in the micro- 
computer mode is shown below : 


see eee 
REQ | f 
t1 ! ae , t6 ! 


SECK 


: lo, 
ds t2| t3 
CN Ke ARR AS 


SECK clock duration | 2 
| ds | SECK pulse duty 
SEDATA setup time 


SEDATA hold time 
REQ hold time 
REQ pulse duration 


Note. No specification for t6 





(5) Reverbe construction 
FEEDBACK ADJUSTING VR 





R1i~R5: Delay gain adjusting resistors 
(Each delay time value is at fs = 250kHz) 
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(6) Selection of demodulator | 
Allocation of demodulator and delay time (msec) 


mode mode fs=500kHz 

fod OE Mae stl nce) 
49. 
DEMO ile el ee Ok 
i WDEMA Ae 2 nttee scien eet ed 
lca oracle 


Each modulator is turned OFF when connected as follows 











10 
AIM 





in the reverbe mode, so that unnecessary delay time can be 
eliminated. 





However, demodulator 2 is used in the surround/echo mode. 
Therefore, demodulator 2 cannot be turned OFF if operation 
mode is switched over from the surround/echo mode to 
reverbe mode. 


(7) Gain setting 


DEMn 





The gain of DEMn (demodulator n) is determined by the ratio 
to Rbo connected to the modulator. 





Rbo 
An = Speer 
Ron 
Ran = 10 
Cn = An ° Co 
Typical constants on the modulator side: 
Rao = 7.5k Q 
Rbo = 75k Q 
Co = 0.33 uw F 


However, the gain in the surround/echo mode is determined 
by Rb2 because demodulator 2 is used. 


(8) Feedback output 

In the echo mode, signal is output from ECHOFB. Therefore, 
optimum multiple delay can automatically be obtained by 
feeding back the signal through appropriate feedback 
resistance from ECHOFB to the input side. 

There is no feedback output in the surround or reverbe 
mode. 


(9) Muting 


Delay signal after 
change of delay time 


Delay signal before 
change of delay time 





tMUTE = tM] + tM2 


DELAY INTERNAL MUTE 
TIME DELAY OFF 
CHANGE TIME TIME 


INSTRUCTION CHANGE 
(a) When delay time is changed 





POWER RESET 
ON TIME 


INTERNA MUTE 
DELAY OFF 
TIME TIME TIME 


(b) When power is turned ON 


(10) Reset . 
When reset circuit is activated, operation mode is switched 
to the echo mode, and Td is set to 163.8msec. 


MODE1 =H DEL! =H 
MODE2 = H DEL2 =H 
DEL3 =H 
MUTE =L 
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TEST CIRCUIT 
5600P 
TH 15k - 15k 
NON-POLA 10k 
Vi 0.01 ul. 
C) 
Si 1h 27K T Vo 
¥ 0 (2) REF a ; 
Cy 
M5218A 
\ EGUIVALENT 
UT 
+ ey 
15k 
15k 
S600P $4 aan 





et a fe DEM2 = DEM1 fs DEM3 
a1 6) Ee eae er 





MAIN CONTROL LOGIC 
MODE ae 













MUTE 


= ae TIME 
ee doles DEM4 ee 


L DIGITAL GND 


sf ANALOG GND 


Units Resistance : Q 
Capacitance : F 
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TEST CONDITIONS 


Switch setting 


‘lor 2 


*---See the note under the table. *-- 


ole Sa 
oe 


Remark 
individual demodulators. 


measurement is made for 
measurement is made 


for individual 
demodulators. 


|2{No signal 
Gv = 20log (Vo/ Vi) 
In the reverbe mode 


s]s 
7/40 
et 


SPEEEEEEEEEEEE 
FESS i de ee acd et cd nel 
=F I-[##- GEESE SESE i= 


—>|—>|> | > —>|—>|—> 


SPE fl pebi bill 


> | x >| | | > | | > | | | > 


N N 


IG 
425|26/2 
is 


Ht 
Ht 


vhs 
fe 
XK [1 [> 
XK [kK 
Ea 
v4 
v4 
te 
4 
Gn 
a 


mei 


—_ 


SE 
ST 

vty 

vty 

2|2 

aaa 

2|2 

ME 


1 
vi 
yyy 
yp 
1 [px 
1 x px 
vif 
vi 
vit 
WIV 
Vivi 
an 
vi 
ViVi 
He 


cr co 


SEPA 
4 | 
2 | 
Av 
| 
2 | 
ES 
2 


2A 
yfif2}2ti|1 


2/2 
Ly 
2|2 
Wy 
Vy 
2/2 
Le 


—>IN 


el ale els eels lel esol ies lal lal 
ee) ele eee eee ele lee eel eat 
Saline eo iiatadal it atsistat pists etstataled 
6? [Pele [lst lalla [alel baal 
BEARS SSA SS A 


gia ial esis sla 


z 


| Surround 1MHz 
1 MHz 


Surround 


Voltage gain] Echo 


Gvs 
Gvel 
Gve2 





Samplin 
Symbol Parameter Mode pes 
frequency 
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Switching setting (Cont.) X---See the under the table. *---1 or 2 

Sampling |S}S/S|S|S/S|S/IS/S|S|S|S|S|/S|S|S/S|S]/S 
[Suround [Mee (a2 Te pe 
Maximum Echo SE SETHE HTEHtE THD = 10% 
output | 250kHz [4] 4 (2) 2{ ele [211] 1/111] ] [1 [1] 1] 1 [8 | in the reverde mode, 
voltage Reverbe  -oOOkKHz [dL] tL 2] 1 | 1 | 1 | A fake [x |e [2x |e [9x |e |x [ie [2x] | [measurements made for 
[Be OkHz [At | [Lat [21 [oxfam [a te oe [ax eco] 1 | "Ma Ovel Conodulators. 
| Surround | IMHz_[1 11] 2] 1 [ele te] tt tata ia ia [att at 
Higher Echo TE EERE oe ee 
harmonic pasoete [yfyl2(2 tafe [Ziv Ty Teta [a [aia [a [afr] a [a] nm wore me 
distortion vii 2n iif ean 
| 250kHz | 441 12/111) 210 LY pep bx bx [3x [2x] fx] 1 
Surround | iMHz [viv [2[t teeta yeti [sti tris [1 [2 
aah noise Echo eR fe cROIG 
ee | 250kHz | 4 | 11212 | *|*|2 
| Reveroe | Sooke SHH Tere reterererereteretetete 
| Nor2 | 250kHz [Viv 2 titi 2iv vv vv eee e ety [2] 
fore [uaz [irom | (ef feefolfelslsil 

212 
242 


500kHz a eae 
ure | poowre (1472144 Ef fae} f fpf 


Note. * indicates that measurement is made for individual demodulators in the reverbe mode. 
For demodulator 2 (DEM2), measurement is made with the following switch setting. Use equivalent switch setting for measuring each 
of other demodulators 1 through 5. 


SIS|S/S{S/S/S/S/S]S 
16]17|18)19122|23|24/25)26|27 
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TYPICAL CHARACTERISTICS 


CIRCUIT CURRENT WITH NO SIGNAL VS. 
, SUPPLY VOTAGE 
40 
Ta = 25° 


35 FVi = OVrms ho ae dd 
Lae ee 

30 

ode eel Ladd 


THERMAL DERATING 

















1.7R4 

. ot LE ET 
20 

10 oti Liq tt 

0.85 


et Mea 
we | 
esheets ete tales 


0 
2.0 4.0 10.0 
SUPPLY VOLTAGE Vcc (V) 


10 


POWER DISSIPATION Pa (W) 


0 295 50 75 100 125 
AMBIENT TEMPERATURE Ta (°C) 


CIRCUIT CURRENT WITH NO SIGNAL Icc (mA) 


MAXIMUM OUTPUT VOLTAGE VS. OUTPUT NOISE VOLTAGE VS. 
SUPPLY VOLTAGE SUPPLY VOLTAGE 


TAT 
ae cee 





OUTPUT NOISE VOLTAGE No (dBv) 





2.0 4.0 6.0 8.0 10.0 Zs 6.0 8.0 10.0 
SUPPLY VOLTAGE Vcc (V) SUPPLY VOLTAGE Vcc (VY) 


MAXIMUM OUTPUT VOLTAGE Vomax (Vrms) 


TOTAL HARMONIC DISTORTION VS. TOTAL HARMONIC DISTORTION VS. 
OUTPUT VOLTAGE FREQUENCY RESPONSE 


100.0 be Mas ors ales + ——-H + +} 
Rl eels ee TT 
| | | 










10.0 


| iti 


ty 
Ree Lt 


ate 


Se etee Sos SSS ot 
Pe NSA 


100 1k 10k 100k 
OUTPUT VOLTAGE Vo (Vrms) FREQUENCY f (Hz) 





TOTAL HARMONIC DISTORTION THD (%) 
7 
TOTAL HARMONIC DISTORTION THD (%) 
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APPLICATION EXAMPLE 
Easy mode tch. OUT 


IN IN MIX SW SOK 
; REV VOL. 





15K 20K 
( 


Tu 22K 


g 


2.7K 2.7K 2.7K |, 


SBOP | 2.2K 2.2K 4h, 
AHO 
OUT 















0.01u : 
th tpt ve 


M5218AP_ or EQUIVAIENT (REF) 


ECHO 
FEEDBACK 
ADJUSTMEN 


MAIN CONTROL LOGIC 
DELC 


MODE DELAY TIME 
i CONTROL CONTROL 





MUTE 









SGT CLG GT GT GT GT Gl oy GTO GY 
| cs o7P] U4 o7p 
8 aks. ah Oa MODE |{ DELAY TIME 
SETTING, || SETTING, 
A Vv ie A bit 3bit = 
1/2Vcc 
(REF) 
1 DIGITAL GND 
Be ANALOG GND 
Units Resistance : 2 
Capacitance : F 
MITSUBISHI 
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DIGITAL REVERBE (DIGITAL DELAY) 





APPLICATION EXAMPLE 


Easy mode 2ch. OUT 


ECHO 
FEEDBACK 
ADJUSTMENT 





i Ed 
Sy 


Sees Y, 
=o TJ 2VEC 
(REF) 


SGT CTT GT GT ET Tl Os GT ta OF Os 


+ A | 2bit Sbit 


IN MIX SW 


REV VOL. SOK MASTOR VOL. 


©) 
Leh 
2 


: : : ; M5218AP_or aEOe 
UR ek Se oh oer ea he i EQUIVALENT 


SOK MASTOR VOL. 















eee ew ce eee eceneesewenneeneny 











© 
Reh 
REVERBE OUT 
FEEDBACK 0.01 ! 
ADJUSTMENT 0.01 u > 
M5218AP or EQUIVALENT a 


M5218AP __or [> 1/2Vcc(REF) 


EQUIVALENT _ 


0.047 w 


ae 






30 
3 
fori] 
IS 


MAIN CONTROL LOGIC 
MODE DELC 


MODE DELAY TIME 
ie contro. | | CONTROL 









MUTE D5 












AMHz 
ZIP ! 2?P 


ae i 0.14 MODE || DELAY TIME ci 
SETTING, || SETTING, J. 


_L DIGITAL GND 


fe ANALOG GND 


Units Resistance: Q | 
Capacitance : F 
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DESCRIPTION 


This CMOS LSI is for producing surround effects with a built-in delay circuit and mixing amplifiers. 


The device is suitable for adding surround effects to CD radio cassette players and miniature compo- 
nent stereo sets. 


i “Y babes BL % 
haying. PES % Pees 


SLPS EE guegy pyre TEE ii 


FEATURES 


@ Built-in digital delay, delay volume controller, and line mixing 
amplifiers make it possible to construct a Surround-sound or echo 
system using only one chip. 

M@ Low noise and low distortion are realized by a digital delay with 
built-in 16-kbit RAM. 

Mi Two control modes, microcomputer mode and easy mode, are 
available to choose from. In the easy mode, disco, hall, live, and 
echo operation modes are preset. 

M@ An auto mute function is built in to suppress shock noise occur- 
ring at powering up and changing mode. 

@ An auto reset circuit is built in, which functions at power up. 

Mi 5V single power supply. 





Outline 32P2W-A 


1.27mm pitch 450mil SOP 


RECOMMENDED OPERATING CONDITIONS (8.4mm X 20.0mm X 2.0mm) 


Supply voltage range ou... ccccccecssesssresetteeesteeeens Vec = 4.5 ~ 5.5V 
Rated Supply voltage ......... ce eseesecssssseesesseeseeceseeereeseuteseeees Vcc =5V 
Rated Clock frequency ......ccceeeccsccsensesessseeeesteceeeesseasrenaneeteans 4MHz 


DIGITAL DELAY 
DELAY/ECHO VOLUME 


Rech 
PUTPUT 
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PIN CONFIGURATION 


MODE1/ST L2. 
MODE2/CK 3} 
CONT1/DA 


EASY/MICROCOMPUTER 
DELAYOFF SW [8} 
CONT2/TEST [9] 


LPF1 IN 4 
LPF1 IN 2 [12 
LPF1 ouT US 
AD INT IN 14, 
AD INT OUT [19 


di9veSoW 
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‘SINGLE CHIP SURROUND PROCESSOR 


24 DSIG OUT 


22] LPF2 IN OUT 
21| LPF2 IN 2 
20 LPF2 IN 1 
19 DA INT OUT 
1 DA INT IN 


Outline 32P2W-A 


IC INTERNAL BLOCK DIAGRAM 


FBIN SU 
FBIN E 


Loh IN 
Cc 


oe 
MODE1/ST 


MICIN Leh OUT 


S 
CONT1/DA 


ai OUT LPF2 INOUT LPF2 IN 1 DA INT IN 


DA CONT 


LPF1 OUT is & 7 
AD INT IN AD CONT 


CONT2/TEST; LPF1 IN 1 
DELAYOFF SW GND LPF1 IN 2 
EASY/MICROCOMPUTER 


A : Schmidt trigger buffer (with a pull-down) 


L\ : COMS buffer (with a pull-down) 
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PIN DESCRIPTION 


| Symbol =| Name | Function’ 
Power supply a ee nee et ee 


MODE1/ST Mode selector 1/Strobe Easy mode: pubot Mode sewing Galan 


cs Microcomputer mode: _ Strobe input via serial bus 
MODE2/CK _| Mode selector 2/clock pee) ee: pub enmode setlng Cale 
Microcomputer mode: Clock input via serial bus 
CONT1/DA Control 1/data pa 4 



















Easy mode: Input of control data 1 
Microcomputer mode: Data input via serial bus 
Connect a 4-MHz ceramic filter 


XOUT Oscillator output 
Oscillator input 


2 Easy/Micr m ter 

MICROCOMPUTER | ~“=¥microcompy 

DELAYOFF SW | Delay off switch 

CONT2/TEST Control 2/Test Easy mode: peut of control data 2 
Microcomputer mode: Fixed to L 


VO 
lt 
14 
1} 
PGND [Ground | 
| Lowpassfiltertinputt | | 
Peles ol 
eae 
Pete 
EO sd 
a 


L: Microcomputer mode 
L: Normal mode 


Low pass filter 1 input 1 
A/D integrator input 
A/D integrator output 


Prefilter placed before A/D converter for digital delay 


With an external capacitor, these construct an integrator used 
as A/D converter 


Determines an adaptive time constant for ADM A/D conversion 
Determines an adaptive time constant for ADM D/A conversion 





|DACONT | D/Acontrolh =| 

| DAINTIN —_| D/Aintegrator input === =| |__| With an external capacitor, these construct an integrator used 

roan OUT | oatisests updo] woncometer nn 

LPF BINT [Low passfiter2 input? [1 

|LPF2IN2 | Lowpassfilter2input2 == | ~—=| ~—_| Posttilter placed after D/A converter for digital delay 

|LPF2OUT | Lowpassfilter2 output | 

|VOLIN | Volumeinput || Volume input 

Delay signal output | O | Delaysignaloutput 

|RenOUT | Rechoutput | | Rech mixingoutput 

Leh OUT jLchoutput | | Lech mixingoutput 
er nese sees = event treree e 
MIC IN | Microphone input =| || Microphone input 
| @ | RehIN: | Rehinpot | Reohinput 
3) CRIN | CR oe a 2 EU eh 
| @ | FBINEC | Feedback inputofecho effect | |__| Feedback signal input of echoeffect_ 
sound effect 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) 


Symbol | sCéParameter 
Supply voltage : ] 


iPad Power dissipation 
Operating temperature 
Storage temperature 





RECOMMENDED OPERATING CONDITIONS 































Parameter | Test conditions Unit 
: | Min | Typ | Max _| 

|Vcc__—| Supplyvoltage CT —“‘(CSCS*s*s*s‘(‘(‘(‘(‘(‘(‘(‘iL ST OT ST 

[fk | Clockfrequency, CT —“‘(CS*S*S*S*S*™*SCSC~sEC‘ RSE #5 Mz 
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ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vcc=5V, f=1kHz, Vi=200mVrms, and fck=4MHz unless otherwise noted) 


Test conditions Limits 


Symbol 











Unit 
[Srmbot | Cie a 
Pita | 184 
3 
Td Delay time See tad, Delay Time Control for delay ser 
seems | 40.2 | 49.2 | 
> 116.1 | 131.1 
@ |_Input-output gain a eee a ee ence OI, ie dB 
5 Td=12.3msec 30kHz LPF 
2 Td=18.4msec 30kHz LPF 0.3 
Td=32.8msec 30kHz LPF | 0.5 | 
THD Output distortion Td=42.0msec 30kHz LPF | 0.6 | % 
Td=49.2msec 30kHz LPF | 0.6 | 1. 
Td=98.3msec 30kHz LPF 2.0 


Td=131.1msec 30kHz LPF 










VoMax rms 


Maxi feo Gail 30kHz LPF ZOUT=10kQ 
aximum output voltage THD=10% 
: as DELAYOFF MODE 
Output noise voltageLime amplifier JIS-A 


DMIXSWOFF 
Channel separation LchIN f=400Hz 


Line amplifier 





Q 
o” 


RchOUT JIS-A 


N 


| = | 
Li | Se | 30: | 
Hz LPF 
no owe [= [ow 
Td=12.3msec 90 
Vi=OmVrms JIS-A 
Td=18.4msec _99 
Vi=OmVrms JIS-A 
Td=32.8msec 
Vi=OmVrms JIS-A 
Output noise voltage ee JIS-A | | -20 | dBV 
Td=49.2msec 
Vi=OmVrms JIS-A 
Td=98.3msec _87 
Vi=OmVrms JIS-A 
Td=131.i1msec 
Vi=OmVrms JIS-A 
input-output gain | Volumemax, CT 
; DELAYOFF MODE 
ATTMAX.| 2} Maximum attenuation : -70 
g Volume min. 
| THD —_|'S|_ Output distortion 30kHz LPF i = On | A 
ee = Maxi tout volt Volume max. 14 V 
max 3 aximum output voltage 30kHz LPF THD=10% : rms 
DELAYOFF MODE 
Output noise voltage JIS-A 
Gv input-output gain lcs pet Oe te a ee ee 
THD Output distortion OkHz LPF | - | 0.01 | 


SiG 5 
3 wo 
Qa < a 


nN —_ 
os ho 


Input impedance 
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FUNCTIONAL DESCRIPTION 
Block configuration 


SURROUND-SOUND SYSTEM FEEDBACK LINE 


Leh IN (GO 


mic In (28) 
MODE SEL 
(INPUT) 


6, | MICMIX 
61 SW 











Reh IN (29) 


fee eee mm te ne we me me me me me me me me ee ee me me me ee me em oe we oe 


M65846FP 


e DELAY 


Creates seven kinds of delay signals between 12.3 msec and 
131.1 msec. 


e VOL 
Sets volume attenuation in 8 steps between +3 dB and -© . 


e INPUT PHASE SEL(IPS) 


Selectes the L + R signal(+ line)or L-R signal(- line) of the input 


mixing amplifier. 
e OUTPUT PHASE SEL(OPS) 


Whether to make the R channel of the VOL output signal in-phase 
(+ line)or antiphase (- line)with respect to the L channel is selected. 


e MODE SEL(MOS) 


INPUT : Selects between input mixing amplifier signal(SU line)and 
microphone input signal(EC line). 


FB —_: Selects between inputting feedback signals to surround- 


sound and echo lines. 


* These two MODE SELs synchronize in operation. 


ECHO SYSTEM 


SURFBR 














FEEDBACK LIN DELAYSIG 


(26) Leh OUT 







OUTPUT 
PHASE 
SEL 


Rech OUT 


ween een wn www wen eee ee ee 


e DMIX SW(MIX) 


Selector switch for turning on/off of delay signal mixing.(Delay 
signals are output via pin @) DSIGOUT under mixing off condition.) 


e MICMIX SW(MIC) 
Selector switch for turning on/off of microphone signal mixing. 
e SFB SW(SFS) 


Selector switch for turning feedback on/off in surround-sound 
mode. 


(Echo mode always carries out feedback.) 
e VOL SEL 


Selects in easy mode between outputting delay signals to pin @ 
LPF2OUT(line @) with the polarities of pins @ CONT 1 AND @ 
CONT @ and making direct connections in the IC(line @). 


(The selector is fixed to line @ in microcomputer mode.) 
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CONTROL MODE 










Internal VOL setting | Operation mode 


In this mode control is carried out by parallel data Gaye 
inputted to pins @ and @). 
Fixed setting for VOL in each mode (with VOL 

Live mode 


SEL set to line @). 


Insert an external capacitor between pins @ and 
- Ech 


+3dB Same as above. 








Microcomputer mode 














In this mode control is carried out by serial data 
inputted to pins @, @, and @. 

8-step VOL setting is available (with VOL SEL set 
to line @). 

Insert a capacitor between pins @ and @ (see 12- 
1). 





8-step setting by 
serial data 








Easy mode 1 

















Easy mode 2 


In this mode control is carried out by parallel data 
inputted to pins @) and @).An external VOL is used 
to make adjustments for VOL setting only in echo 
mode (with VOL SEL set to line @). In other 
modes, fixed setting is made for VOL (with VOL 
SEL set to line @) 

Insert a VOL between pins @ and @ (see 12-2-2). 


Easy mode 3 





In this mode control is carried out by parallel data 
inputted to pins @ and ©. 

In all the modes, an external VOL is used to make 
adjustments for VOL setting (with VOL SEL set to 
line @). 

Insert a VOL between pins @ and @ (see 12-2-3). 


PT Te pee 
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OPERATION MODE SETTINGS (EASY MODE) 


If @ EASY/ microcomputer=H,operation mode settings as shown in 
table below are available by parallel data given to each pin. 


Operation mode settings 
en eras Status of each selector and switch 


DELAY TIME | 
Sapling tio: INPUT |OUTPUT] cog | pyiy | MIC | Delay LPF cut-off 
wove woos ben sae PHASE | PHASE | ‘ow | sy ils frequency 


18.4 msec 
eee [ave | ie [-me [ow [ow | ov 
Disco mode L Ee (667kHz) 
Sw | 





Through outputs of input signals (R-ch IN and L-ch IN) (with clock off). 


feaawy | Sutre | ire | -tre | on | on | on | 
Hall mode L H 7.OkHz 


Through outputs of input signals (R-ch IN and L-ch IN) (with clock off). 


Through outputs of input signals (R-ch IN and L-ch IN) (with clock off). 


Sige [em] om [oom LL [oe 
Echo mode H H 3.0kHz 
eae 


| SH | 
tours) | Sutne| +tne | ine | oFF | on | on 
Live mode H L 
, a 


Through outputs of input signals. (Delay signals are output at pin @4.) 





If pin @ DELAY OFF SW is at H, the delay off mode takes place and * Values for DELAY TIME and sampling frequencies are those 
input signals are transmitted as through outputs. | obtained under the condition fck=4MHz. 


_ MOL Settings (The table below shows setting values of internal VOL 
in each mode.) 


Operation [DCONTH OX 
@conta{ ob | HK | ok 














mode 
Aas 
" 


* VOL attenuation in easy mode 3 and easy mode 2(echo mode)is 
controlled by an external VOL. 
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OPERATION MODE SETTINGS (MICROCOMPUTER MODE) 


If Q EASY/ microcomputer=L, operation mode is controlled by 12-bit 
serial data inputted in accordance with the following timing. 


@SsT ep fe 


eck SUUUU UU Ue 


@DA 


$1 Ss2. $3 V1 V2 V3 SFB IPS OPS MOS MIX MIC 


Ly MICROPHONE MIXING SWITCH. SEE 11-4-7. 
H : MICROPHONE MIXING ON 
L : MICROPHONE MIXING OFF 


DELAY MIX SWITCH. SEE 11-4-7. 
H : MIXING ON 
L : MIXING OFF 


DELAY TIME CONTROL. VOLUME CONTROL. MODE SELECTOR. SEE 11-4-7. 
SEE 11-4-1. SEE 11-4-2. H : EC LINE 
L : SU LINE 
OUTPUT PHASE SELECTOR. SEE 11-4-5. 
H:+ LINE 
L :-LINE 
INPUT PHASE SELECTOR. SEE 11-4-4. 
H : + LINE 
L :—LINE 


FEEDBACK SWITCH (IN SURROUND-SOUND MODE ONLY). SEE 11-4-3. 
H : FEEDBACK ON 
L : FEEDBACK OFF 


DA(data)is read at the falling edge of CK(clock). Preceding 12 bits 
are loaded at the rising edge of ST(strobe). 
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DELAY TIME CONTROL INPUT PHASE SELECTOR 
‘Control! Data DELAY TIME - Delay LPF Control Data | Operation selector Remark 
| s1 | s2 | $3 |(Sampling frequency)} cut-off frequency INPUT PHASESEL 
L L H ree ee H L+R signal is selected 
(667kHz) | 
L H 32.8 msec 7.0kHz * When powered up, the auto reset function makes setting:IPS=L. 
(500kHz) 
41.0 msec 
(400kHz) 
49.2 msec 
(333kHz) 
Pe [o | a 
(167KHz) 3. 0kHz 
131.3 msec 
(125kHz) 
Delay off mode (with clock off) 


* When powered up, the auto reset function makes settings:S1=L, 
S2=L, and S3=L. 





















r- 


OUTPUT PHASE SELECTOR 


Control Data | Operation selector Baran 
INPUT PHASESEL 


L L and R channels are 
in antiphase | 
L and R channels are 
H + line : 
in phase 


* When powered up, the auto reset function makes setting:OPS=L. 


I~ 
sc 
=e 









L 
I~ 
- 


so 
nm 
ae 


ae 
aL 
- 


MODE SELECTOR 


MODESEL 


* When powered up, the auto reset function makes setting: MOS=L. 


Mixing OFF 


* When powered up, the auto reset function makes setting:MIX=L. 










VOLUME CONTROL 





VOL attenuation 


DELAY MIX SWITCH 


MIX | = s DMIXSW 















MICROPHONE MIXING SWITCH 


Control! Data Operation switch } Remark 
MICMIXSW 





* When powered up, the auto reset function makes settings:V1=L, Microphone mixing OFF 
V2=L, and V3=L 
Microphone mixing ON mixing Microphone mixing ON 
FEEDBACK SWITCH (in surround mode only) ** When powered up, the auto reset function makes setting:MIC=L. 









Control Data | Operation switch 
Remark 
SFB SW 


* When powered up, the auto reset function makes setting:SFB=L. 
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DELAY OFF MODE 


The delay off mode is for the MIX amplifier to avoid the influences of 
digital noise when the digital delay is not in use. 


e In easy mode(pin@=H) : If DELAY OFF SW(pin@®)=H, delay off 
mode takes place. 


) 
Operation | 


| Disco | Clock and delay function 
Hall H stopped. (through outputs 
of input signals) 


DMIXSW=OFF 
Echo H 


(Through outputs of input 
* In echo mode delay signals are output at pin @ . 



















signals) 


e In microcomputer mode(pin@=L) : If DELAY OFF SW(pin®))=H, or 
$1=S2=S3=H in serial data, the delay off mode takes place.) 


Serial data - a 
S1=S2=S3 | DELAY OFFSW operatio 
L 


Led Clock and delay function 





AUTO RESET 


Settings are reset automatically when the IC is powered up. The 
reset state is automatically canceled approximately 120 msec*1 
after powering up(Vcc=5V and the capacitor connected to pin C @ 
=47F). 


By auto reset, operation mode settings become as follows. 
e Easy mode(pin @ =H) 

MODE 1=Polarity of pin @ 

MODE 2=Polarity of pin @ 


e Microcomputer mode(pin @ =L) 


St=L Vi=L SFB=L MOS=L 
S2=L V2=L IPS=L MIX=L 
S3=L V3=L OPS=L = MIC=L 


*1About reset time 


Reset time is determined by the IC's internal resistance and the 
value of the capacitor connected to pin @. It is obtained by the 
following equation. 


Reset time(msec)=2.5 XC(pF) 
Example:lf C=47yF, 
Reset time=2.5X 47=1 17.5(msec) 


As shown above, reset time is approximately 120 msec. 


AUTO MUTE FUNCTION 


The IC carries out auto mute function at the time of powering up, 
delay time setting change, and canceling delay off mode, in order to 
suppress shock noise that the digital delay may produce. 


e At power up 


* Transient noise common with power up occurs. 






R 


POWER UP FREED FROM MUTING 


FREED FROM 
RESETTING 


INTERNAL DELAY TIME SETTING 


e At delay time setting change 


DELAY SIGNAL BEFORE CHANGE DELAY SIGNAL AFTER CHANGE 





INSTRUCTION TO = INTERNAL DELAY eReepD FROM MUTING 
CHANGE DELAY TIME !IME CHANGE 


e At canceling delay off mode 





CANCELING DELAY 
OFF MODE 


FREED FROM MUTING 


Mute time changes depending on set(or preset)delay time. 


DELAYTIME | Mute time | 
123-492 msec 
98.3, 131.1 msec 
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INPUT AND OUTPUT LPFS FOR THE DIGITAL DELAY 


The input and output LPFs for the digital delay are configured as 


as THERMAL DERATING CURVE 
shown in figure below. 








1000 
C1 and C2 are external capacitors. ea 
= 
E 800 
Oo 
a. 
z 650 
O 
= 600 
< 
QO. 
@ 400 
D Q 325 
11.3kQ co 
= 200 
The accuracy of the internal resistance of the IC is approximaterly +30%. 2 
0 
DELAY TIME AMBIENT TEMPERATURE Ta (°C) 
ine 
2.3~49.2 
LD line 
98.3, 131.1 msec (LONG DELAY) 
Cut-off frequencies(fc)are given as follows. 
e Short delay(SD) 
1 
Cs —— 
21 X4.8kQ%/C1XC2 
e Long delay(LD) 
Se 
20 X11.8kQ&/ C1XC2 
Quality factor(Q)is given by the following equation for both short and 
long delays. 
a 
O35 ce 
External capacitors determine the cut-off frequencies. Under the 
condition C1=0.01pF and C2=0.0022uF, constants set to the 
M65846FP are: 
Short delay:fc=7.0kHz;Q=0.71 
Long delay:fc=3.0kHz 
| MITSUBISHI. 
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APPLICATION EXAMPLES 
Microcomputer mode 


50K 







* Connect to GND if not used. 





Lch 






Rch DSIG 
out out 





0.068y 0.0022u ce o1p 0.068p - al 


0.1p 








ele, CHT 
oy 


[ MICROCOMPUTER] “ hat 5 000i 0.0684 : 


0. | ee ee DELAYOFF 
SW 


SEE 11-4 FOR MICROCOMPUTER DATA. Units ‘Resistance: <O 


Capacitance <:F 
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Easy mode 1 


-SUFBR SOK 







* Connect to GND if not used. 


REF 











Rech Mic Lch Rech DSIG 
in i out out out 






0.068 0.0022u © cor 0.068 T 





, J 9.010 0.00221 0.068) do 
YH MODE1 MODE2 


0.068 . 
ap Ai DELAYOFF 
S SW 


SEE 11-3 FOR PARALLEL DATA. 





Units Resistance :Q 


Capacitance :F 





Operation mode VOL set value | VOL SEL operation 
| 
ae 
| MITSUBISHI 
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Easy mode 2 


SUFBR SOK 







* Connect to GND if not used. 
1200P ECHO EFECT VOL 


v, A 
a 
REF 1 + 
Z ; ‘ Vy 
Lch Rech Mic Lch Rech DSIG 
in in in out out out 


MODE1 MODE2 
Je jet DELAYOFF 
C SW 


SEE 11-3 FOR PARALLEL DATA. Units Resistance :Q 





0.068 


Capacitance :F 





Operation mode VOL set value | VOL SEL operation 


Hall mode Line ® 


Adjust by ECHO 


- 
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Easy mode 3 







* ND j ; 
EFECT VOL Connect to GND if not used 


eo 
Lch Rech Mic Lch ch DSIG 


in in out out out 


1 TH] 47p) 2.2u] 22) 2.2u] 1 , 
ws MY I My Uy IT, r, 0.00221 0.014 0.068) 


es] [ee] [er] fel fas] [ea] 2s) ee] i] fed fio] fro] [7 


O.1p 





on ee ee 
pha] [ASA TTT TT 
Soo eee eee ee 





47 Ie I 
MODE1 MODE2 
ae ee Jer DELAYOFF 
sc : SW 


SEE 11-3 FOR PARALLER DATA. Units Resistance :Q 


Capacitance :F 


VOL set value | VOL SEL operation 











Echo mode 











Adjust by 
EFFECT VOL. 
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DOLBY PRO LOGIC SURROUND DECODER 


M69032P IC was developed for dolby pro logic surround systems. 





This IC has almost all functions necessary for dolby pro logic surround decoders, such 


as input autobalanc, noise sequencer and adaptive matrix. By combining this IC with 


M65830P digital delay IC, a 2 chip dolby prologic surround system can be formed. 


Note : This device is produced under the license of dolby laboratories licensing corporation. 
dolby and [JQ] are the registered trademarks of dolby laboratories licensing 


corporation. 


FEATURES 


MHas almost all functions necessary for dolby prologic 
surround decoders | 

M Input autobalance 

Mi input buffer 

MI Noise sequencer ; 
controls noise generator in sequence with 2-bit digital data 

Mi Adaptive matrix 

Mi Center mode control 
Switches between ON and OFF, as well as between 
NORMAL, PHANTOM and WIDEBAND 

MModified dolby B type noise reduction 

Operation mode control 
4-channel (left, right, center, surround), 3-channel (left, right, 
and center), 2-channel (input through) 

ML+R output and L—-R output 


SYSTEM CONFIGURATION 


M69032P 


INPUTS 


Lt INPUT 


AUTO- 
BALANCE ADAPTIVE 


CONTROL | ATS 





Outline SE6SDIP 


RECOMMENDED OPERATING CONDITIONS 


Supply voltage range. 
Rated supply voltage 


CENTER 
OPERATIN 
MODE 
CONTROL 


NOISE MODIFIED 


SEQUENCER 


DOLBY 


BON R. 


ANTI- : AUDIO 


ALIAS TIME 
FILTER DELAY 


M65830P 


a 
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PIN CONFIGURATION 








C-RECT-OUT S-RECT-OUT 
R-RECT-OUT VLR-TC2 
L-RECT-OUT VLR-TC1 
S-RECT-TC VCS-TC1 
C-RECT-TC VCS-TC2 
L-BPF-OUT | 6| VCS-TC3 
L-BPF-IN VLR-TC3 
L-RECT-Tc [8 NR-TC 
R-BPF-OUT | 9| LPF-NINV-IN 
R-BPF-IN LPF-INV-IN 
R-RECT-TC [46] LPF-OUT 
GND NRWT 
AB-GATE : VREF 
AB-HOLD-TC @ VREF 
L-AB-IN S NR-IN 
L-AB-OUT NR-VCF 
L-IN |40] IREF 
L-INBUF-OUT S'-OUT 
R-INBUF-OUT C-OUT 
R-IN voc 
R-AB-OUT CENTER-MODE 
R-AB-IN L - ROUT 
NOISE-CNT-E L+ROUT 
NOISE-CNT-A ROUT 
NOISE-CNT-B L-OUT 
NOISE-REF MODE-CNT 
NOISE-HPF- CENTER-CNT 
NOISE-LPF S-OUT 
Outline SE6SDIP 
| MITSUBISHI 
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C-RECT-OUT 


R-RECT-OUT 


L-RECT-OUT 


S-RECT-TC 





C-RECT-TC 


L-INBUF-OUT 


R-INBUF-OUT 


NOISE-CNT-E 


Y3IONINODAS 


NOISE-CNT-A (24) 


NOISE-CNT-B 
NOISE-REF . 
NOISE-HPF 7) 


28) 


a 


Y3IONSINODIS 
ASION 


NOISE-LPF 


FULL WAVE 
RECT | 





















IER 





2x 
POLARITY 
SPLITTER 





COMB I NN ING 
NETWORKS 


S-RECT-OUT 


VLR-TC2 
VLR-TC1 
VCS-TC1 
VCS-TC2 


ce VCS-TC3 
VLR-TC3 






LPF-NINV-IN 


LPF-INV-IN 
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ABSOLUTE MAXIMUM RATINGS (Ta= 25°C, unless otherwise noted) 


[Symbol | Parameter | Ratings | Unit _| 
| Pa___| Power dissipation | 00 | mW 
-40~ +125 






















in Typ Max 
| Vop __| Supply voltage | —“(‘“‘CSCSCS*S*S*C~*S WS 12.01 13.0 TV 
fico | Circuit current = CT No sigmal = CC—C‘iE:C=SCT:«s«8840 | 40.0 | mA | 
| 2ch mode S| MODECNT PIN, = tt C‘dLC STC SOT OB CVC 
| 3ch mode | MODECNT PIN, —“(t~C*~*~“‘LE C= «SLOPE O- =OT OC 
| 4ch mode | MODECNT PIN, = (stC—“‘(L | - ~| 7OT UVC 
Control SW [Center on/oft — PRENTERONT PRN a | ot 
Speier | | |NOISECNTE PIN = —“‘dLCO ST =| OB OV 
Noise sea on/off [NOISECNTE PIN. Ss=—<C~*~—‘i SEC dC 
Noise seq. H Bi) 1 ae, OL VO 
channel_select L | NOISE-CNT-A and NOISE-CNT-B PIN | 0.0 [ - | 08 | V__ 


ELECTRICAL CHARACTERISTICS (Ta=25°, Vcc =12V, OdB Reference is 300mV/1kHz at C-OUT, unless otherwise noted) 
1. MODIFIED B NOISE REDUCTION (0dB Reference is 300mV/100Hz at S-OUT) 





Parameter Test conditions 










| dB | 

Vin = OdBd, f = 1kHz -~16{-01] 14] dB | 

| Vin==15dBd, f=14kHz | 3.01 -15] 0.0] oB 

~1.9} 4B 

| Vin==40dBd, f=5kHz | ~ 68 | - 5.3] - 38] 9B | 

Vin = OdBd, f = 1kHz | = | 007 | 03/ % | 












Symbol Parameter Test conditions Unit 

























| Vno___| Output noise level f= 15 |= 125] = 10 | BY 
Buide casiac Pe ee OO = 00) 051] 0B) 
SSEUFSGU HEIATIGS. 1OSCGN, (ee aed Sate nc ce | OO S00 | dB 

Vno'S a OS 00 | dB 
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3. ADAPTIVE MATRIX 


Symbol | Parameter Test conditions mits Unit 
: | 
Vol Output level accuracy _ 
relative to Cch L, R, S’ch out 


relative to Lch R, C, S’ch out 
THD-AM | T.H.D L, R, C, S’ch out 


HR-AM | Headroom L, R, C, S’ch out Vec = QV at T.H.D=1% 15.7 


Signal to noise ratio - ; 












© 


ol 
© 
Ol 
















4. AUTO BALANCE 









Typ 








Capture _range Pe a a a eee) 
BOER 2 | MeMOr COlCNOG Sax aed ee ee | | 
PTHDAB [THD lt Rhout | = 003 | 0.20 |_| 
Voc = 9V_at T.H.D = 1% 15.0 | 17.0 | - | 6B | 
PSN-AB [S/N Lt Rt out | Ro = OQ. weighted CCIR/ARM. | 78 | 83 | = | cB 


5. L+R & L—R OUTPUT 


Symbol Parameter Test conditions ms Unit 
Output level accuracy egade! 

















| =| 0.02 | 020 | % | 
Veo = 8V at TH.D=1% 15.0 | 17.0 | - | oB | 
SN-OP Ro = 02, weighted CCIR/ARM | 76 | 92 | = |B 





FUNCTION DIAGRAMS 
1. OPERATION MODE 3. NOISE SEQUENCER 


Pin name] MODE-CNT Pin name -CNT- -CNT- -CNT- 

pant S| ne | el 
S=Lt— At or Nowe | | Sianal select | H |X |X 
PACH (CRS) 
: I 














2. CENTER MODE 


Pin name| CENTER-CNT | CENTER-MODE 
(Pin No)| (Pin @) (Pin ®) 
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PIN DESCRIPTION 
© Autobalance,| 4V | Autobalance amplifier input pins 
L-ch input Noninverting operational amplifier 
is applied to these pins. 
To provide DC bias, pull them up 
by connecting external resistance 
(R111, 112: 22kQ~75kQ) to 
@ Autobalance,| 4V Vref. 
R-ch input 
Autobalance,| 4V | Autobalance amplifier output 
L-ch output pins. 
They are controlled from adaptive 
martrix, so that signals are 
output with the imbalance 
between right and left corrected. 
Autebalancec kav. They are normally direct- 
Bich “cutout connected to, respectively, 
L-IN and RIN described below. 
L—IN L-ch input 4V | Adaptive matrix input circuit. 
Noniverting operational amplifier 
is applied to the input pins. 
R—IN R-ch input Av | To provide DC bias, pull them up 
by connecting external resistance 
(22kQ ~75kQ) to Vrer if they 
L — INBUF — OUT L-ch input 4y | are not directly connected to the 
Buffer autobalance output pins 
output described above. 
R-INBUF-OUT | Reh input | ay 
Buffer 
output 
L-ch output | 4V | These pins output R-/L-channel 
inputs as they are when the 
operation mode is 2-channel. 
If the mode is 3-channel, these 
pins output Dolby 3 stereo R/L- 
channel signals. 
@ R—-OUT Beh outpue | Av When the mode is 4-channel, 


they output Dolby prologic R-/L- 
channel signals. 








Does not output any signals 
when the operation mode is 2- 
channel or when the center mode 
is OFF or set to PHANTOM. 





C-ch output 
MITSUBISHI 


25h ee ELECTRIC 


MITSUBISHI SOUND PROCESSOR ICs 


M69032P 


DOLBY PRO LOGIC SURROUND DECODER 





PIN DESCRIPTION (continued) 


Sorround 
channel 
output 


S’- OUT 


8 Lar R = OUT 
®) bam OUT 


LPF =iNV = 








L-channel 
and 
R-channel 
summing 
output 


L-channel 
and 
R-channel 
subtraction 
output 





LPF 
inverted 
input 


LPF 
noninverted 
input 


LPF — NINV — IN 











LPP = OUT LPF output 


NR - 


| | 


IN Modified B- 
type noise 
reduction 


input 


Surround 


4V 
4V 
AV 
AV 
4V 





Equivalent circuit 








Sorround channel output 
precedent to delay generator. 
Always outputs signals, 
irrespective of the operation 
mode (2-/3-/4-channel). 











Pin L+ R-— OUT outputs the 
sum of L-channel and 
R-channel signals that do not go | 
through adaptive matrix. 

Pin L + R- OUT outputs the 
difference between them. 

These pin always output signals, 
irrespective of the operation 
mode (2-/3-/4-channel). 



















Operational amplifier. 

This amplifier forms a 7kHz low- 
pass filter (LPS) with external 
components. 

Connect the noninverted input 
pin to Vrer to from an LPS in 
the inverting amplifier style, and 
input signals by AC coupling (or 
by DC coupling if surround 
output is directly connected to 
LPS without delay generator). 





















B-type noise reduction input pin. 
Connect directly to LPF-OUT in 
normal cases as shown in the 
application example. 

To input signals directly, connect 
by AC coupling, because 
noninverting operational amplifier 
is applied to this pin. 

Please note that the input/output 
phase is inverted at 180° in this 
case. 




























This pin outputs surround signals 
decoded by modified B-type noise 
reduction. 

Outputs signals only when the mode 
is 4-channel. (Outputs 4-V DC in the 
2- or 3-channel mode.) 

There is a gain of approximately 9dB 
between this output and noise 
reduction input. 

When connecting delay genetator 
behind modified B-type noise 
reduction, lower the gain by 
approximately 9dB at the LPF. 
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PIN DESCRIPTION (continued) - 


Voltage] Description Equivalent circuit 


Signal noise 
selection 





| 7 NOISE - CNT ~ E 


& 
@ NOISE - CNT - A 
@ 
@ 





destination 
selection 











NOISE —- CNT — B 





destination 
selection 








@) MODE — CNT 


CENTER — CNT C-ch channel 
ON/ OFF 


switching 














2-/3-/4- 
channel 
switching 






TEST CONDITIONS 
1) Mode sequence 













Noise output 





Noise output 





mode 3 
H 


Cc 
3c 





This pin controls the switchover 
between adjusting noise and 
signal. 

Control input voltage should be 
between OV~8V. 














These pin switches adjusting 
noise output destination 
according to 2-bit digital data. 
Control input voltage should be 
between OV~8V. 











Controls the center channel (ON/ 
OFF). Control input voltage 
should be between OV~8V. 


Controls the operation mode (2-/ 
3-/ 4-channel). 

Control input voltage should be 
between OV~8V. 

Set to open in the 3-channel 
mode. 





Notel. For noise sequencer, set K10 to ON except for VNO(white noise). 


2) Input selection switch conditions 













xX 


| 


fo 


‘| S: Dolby 
} LL: Collection level 


aN 
NO 
© 


© 
mA) 
nN 


O;O aN 


O 
= 
nn 


x 


TN 


© 
mn 


O|O 









OFF 
OFF 
OFF | ON | ON FF OFF 


8 
7 
7 


O1O 
ale 

oO 
eb 

Oo 
abe 
8 

9 

q 
38 

17 

YT 








OFF OFF | OFF 
CNT1 : Field through | OFF |. 
CNT2 : Field through Xx OFF | . OFF 
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TEST CIRCUIT 











| 
N 
~ 
8 
m 
















a (S‘)O £(S) 
> isen C1265 reg 
+s C125 =i yee 
, 3 54 i 
AN IKIN, C1287 ies 
< = C129 | 
= = 5 52 
° 1800P ae Cy 
7 Tose sels 
C132 al 
ae OUT4 
< R109 
5 C130 
7 qh Ee 0) 
1800P_j} 2s R101 ~N A KI6 
R116 
C137 
Eg ; VREF o 
C138== R113 68k C112 X10 
Ny 
‘ 
139 Tero 
©) 5.001 oe 
2 al one 
3 = 
* 8 | 
w 
oe 5 | 
5 Kg ' C138 (LR) (R) 
a 
+ 
17 7 
Lea 10 
K13° 
‘ 
O 
O a 21 
be oe ; et OUT2 
5 
7 R112 ; : 
: R 
="@ (L+ p Rd 
Sie 
m 
5>@ 10 
— 
3S QR K14 
C142 
| 2 x10 x1 
Hie CONTROL 
< R107 121 
$ CENTER 
8k 7 COMTROL 
C120 
cae 
0 OUT 1 
K10 : 
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TYPICAL CHARACTERISTICS 





' CIRCUIT CURRENT VS. 
THERMAL DERATING SUPPLY VOLTAGE 
60 : 
S é 
oO Q 
> 2 
O- K 
= Gi 
QO. wc 
a o 
Y a) 
5 ; 
or = 
= © 
5 oc 
A. © 
0 20 
0 25 50 75 100 125 150 8 9 10 11 12 13 14 15 16 


AMBIENT TEMPERATURE Ta (C) SUPPLY VOLTAGE Vec (V) 


TOTAL HARMONIC DISTORTION VS. 
SUPPLY VOLTAGE 


HEAD ROOM CHARACTERISTICS 










eh 
py ser 
Pt femour | | 
Od lec teste 
peda ce elie 
“"g9 10 11 12 13 14 15 16 -20 -10 0 10-20 
SUPPLY VOLTAGE Vcc (V)  QUTPUT VOLTAGE (dB) 


OUTPUT VOLTAGE LEVEL (dB) 
oo 





TOTAL HARMONIC DISTORTION THD (%) 


MODIFIED B TYPE NOISE REDUCTION 
ADAPTIVE MATRIX CHARACTERISTICS (C-IN) DECODING CHARACTERISTICS 


couTwidey) | 
P, C-OUT (Normal) 
oz 10 ie 


\ 
LT 
Aon 


20 100 1 10k 
FREQUENCY (Hz) FREQUENCY (Hz) » 









~20 


-30 


OUTPUT VOLTAGE LEVEL (dB) 
OUTPUT VOLTAGE LEVEL (dB) 
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QO 1 Z 3 4 9S 


INPUT ERROR LEVEL (dB) 
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OPTIONAL PARTS LIST 
1. M69032P application circuits 
















TPARTS WO. | VALUE [TOL | [PATS WO. | VALUE [TOL | [PARTS WO. | VALUE [TOL | 
rc 101 | 47uF[20%[ [128 | 022uF[10%[ | R 101 | 3300 [10%] 
re102 | 022uF}10%| | c 124 | OiuFl20%| [R102 | exo] | 
re103 | 022uF[10%| | c 125 | O1uF|20%| [R103 | exo | Sx] 
[etos[022uF;10% [C126 | o1uF [20% [R104 [| 8x0 | 5%] 
re105 | 068uF [10% [ [C127 | O1uF|20%[ | R105] 1%kO | 5%; 
10% | C128 0022uF| 5% | R106 | 10KO | i%| 
10% | fC 129 | 0.022uF| 5%] R107 | 10K9 | 5%] 
10% | [C130] 6800F| 5% |_| R108 | 759 | 5%] 
5%[ | R109 | isk | 5%[ 
rerio [Ooa7uF[ 5%] [C132 | OiwFe| 5%| [R110 | ano] 5%) 
Port | S6000F[ 5%{[c133 | Oiwel| 6%| [Rin | amo] | 
rome | tour] [| [cvs | tour] | [rv2 | ao] > 
rors | 10ur) | *136_|ioue| | frns | ano | 6x) 
peri | 022uF [10% | [C137 | O1uF] 8%] [R115 | 15K0 | 5%) 
rors | 1ouF[1o%[ | c138_[ oiuF| s%[ [R116 | 7xo | 5%) 
rene | to0ur[ _[2100uF| C139 [O047uF| 5%| | R117 | 10M9 [10%] 
rou7 [| tour] | ‘140 | 680nF | 8% ees 
ee en ae on ee 
fete MOM ere wou ie i 
re 120 | 22uF[1om%[ [cvs | tour} | [||| 
ro t2t | a7o00F| 5% | C144 | touF[ [Sd 
en2 i ame Oe 








2. M69032P & M65830P application circuits 


PARTS NO. | VALUE | TOL. |_| PARTS NO. | VALUE | TOL.| | PARTS NO. | VALUE | 
C 

















OU doa cine | 
















Cc 101 ATE | 20%: 131 0.047uF) 5% -R 101 330kQ2 110% 
ne 02: 102 | O.22uF | 110% | ee Oe. 132 | 0.1 uF | | 5% | | TR 102 | 102 | short | Pe Teen Sl 
ro103 | 022uF | 10% [| c133 | O1uF[ 5%] | R103 | 1G | Se. 
re104 | o22uF | 10% | e135 | tour || R104 | ko | 5%) 
[C105 | -068ue| 10% | | ¢ 136 | 1ouF[ || R105 | 15k0 [5% 1 
re106 [oven [| C137 | tur 8% PR 106 | TOKO | 1%] 
[e107 | 2200F [10% | |e 138 | O1uF[ 5%| | R107 | 10K0 | 5%, 
10% | | C130 _[O047uF| 5%| [R108 | 75ko | 5%] 
[e100 | 2aue [10m |B TeDurE C 140 | peooe lex {LR joa ieeo sx | 
Feo [oer] 5% | fC1a 20% [Low leak 5%[ 
ro111 | 6600F| 5% | [ota | tow, | s[Rum [amo | 
fee trl. | eer Or | | ee 
rong | tour] | fe 144 | tour) J rus] ano | 6%. 
roa | o22ur|1o%| | ts | te | 8% 
ros {tour ion Fae ae te 
re116 | Toone] [S100uF] C201 | 100F[ [| R117 | 10M9 [10% | 
rei? | our] | (peor | our) | | Reor |e] | 
roe | tour] |_| ¢ 203 [| 1000F|~ [+P 202 Pika [ 
reais [tour] || © 204 | 1000F| [| R203 | to | 
10% | | C205_| 4700F| | +f R204 | ko >| 
re121_| 47000F| 5% || ¢ 206 | 3000F[ [| R205 [shot [PT 
re122 | 47uF [20% | | c 207 _[O0eeur| | [roe | 30g] 
[e123 | 022ur[io%| [e208 | oO1ur[ | [R207 | saa] | 
re124 | O1uF|20%| 208 | oF] | —*+Y R208 | ko | 
ro125 | OtuF [20% [| c2to | 4murp | +R vos | 7K || 
re126 | o1uF|20%| fe 311 [ooeeuF[ | _[ R210 | e209 | P 
leder= |) Otie| 20M. Revie |e) 
e128] 0022uF] 5%) | c 213 | S8000F | | aon favre | 
[o12a [oo%2ue[ 5% [| o2t4 | se0mFf 
eM Oi NE i 
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APPLICATION EXAMPLE 


























C127 C124 
4 
C126 C123 
4 |/— 
C125 C122 
++ /—1 
C128 C101 
it |/—| 
C129 C102 
t+ ! 
C133 R108 C103 
POLARITY 
SPLITTER 
C132 7- R110 C104 
R109 ' 
i| C105 
r | C130 I 
01371! 3! R416 ae 
! 
C138== R113 = R104 C107 
q 
R115, LI! 
Win \7 R103 C106 
i {+I 
C139 


Aejeq 01 | Aejeg wor 


Y30G0030 YN AdALEG APIOd GjAlsidOW 


QNO 


ODA 
Addng 1aMmog 


COMBI NNING 


440/NO} PUEQOP IW AUOWeUY /| CULION 


sinding 





yo 7/e/z| [|S] 1] yl] [uty 


Y3ONANDAS 
3SION 
01} U0) @pOW 


Units Resistance : Q 
Capacitance : F 
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M69032P & M65830P APPLICATION EXAMPLE 


I! ‘ Digital GND 







< oy go ]c204]C203 i} Analog GND 
<5 & 
a ( ¢202 
X201 
O © © {R01 
Eel er eye Mo 


5 













rE 5 
> Oo 
M65830P > E = oO 2 a ms E 
6 - g O@f 4, 0 6 5 
te Oo Oooh 2° 2 ”) 
CP ae IO Ge) Co Ore C) 
ry; LE ULE hoLd h6oLG Lb ou OU htlhCUuU ULC 
C205 + {R206 N 
LLL 
R203 ok C2 MODE 
R202 Ach] 3ch 
R204 ¢907 I! R207 R208 O O O2h 
C206 : R209 | _ R210 , 
R102 C213==— C214 
ZO y ONY Pe 
C106 
me R103 } 
C105 C107 ES 


R107 MH pss C109 
R104 


122]C10T]C102]C103]C 104 | 

08% R1 05,110 

a 
Sage eeeE = al es 
5 50 45 


CENTER 0 
2 
Ny cm 


M69032P 


Units Resistance: Q 
Capacitance : F 
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ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR 
MULTIAMPLIFIER APPLICATIONS 


DESCRIPTION 

The M51137FP is a Bi-CMOS IC developed for audio-visual systems. It is suitable for 
multiamplifiers, being used for processing small analog signals in the stage before power 
amplifier. The IC uses 8-bit serial data transmitted from a microcomputer in order to 
perform sound control such as master volume control (VCA system), tone control (bass, 
mid, and treble), and bass boosting. Its applications also include use as a single output 
and car audio systems. 


FEATURES 

M Built-in VCA circuit for main volume control 

M Variable volume ranges te — 96dB~ + 9dB 
Mi Capability of controlling VCA from external source 

Mi Built-in bass booster enhances heavy bass 

Mi Tone control 


TED estes ittepnetesesnes ~ 10dB~ + 16dB (2dB/step) 
WAicicnssansasneiaeseainenaianaes ~ 10dB~ + 10dB (2dB/step) 
BASS *teattesnentieerterin - 10dB~ + 16dB (2dB/step) 
Bass DOOSt tr rttretereees - 10dB~ + 10dB (2dB/step) 


MFor controlling in each mode, the !/C uses. built-in 
- microcomputer interface and serial data that regulates 
volume (8-bit), treble, mid, bass, and bass boost (4-bit) 





Outline 42P2R-A 


RECOMMENDED OPERATING CONDITIONS 0.8mm pitch 450mil SSOP 
Supply voltage ranges cccrcerceereeteeeeeeeenees Vec = 7.5~12V (8.4mm x 17.5mm x 2.0mm) 
Rated supply voltage aacg-site sa caiTevale (ei oie bie (ove oreies a 7s ote i pOnein Snes Vcc = OV 


MID 
AND 


TREBLE 
CD PLAYER 


BASS 
CASSETTE DECK 


FM/AM TUNER BASS 


DAT /MD/ DCC MID 
; AND 
TREBLE 


MICROCOMPUTER 
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ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR MULTIAMPLIFIER APPLICATIONS 


PIN CONFIGURATION 


VCA IN] VCA IN2 
VCA OUT1 VCA OQUT2 
BPF IN1 BPF IN2 
HPF IN1 HPF IN2 
LPF IN1 LPF IN2 
FILTER REF1 OUT1 FILTER REF2 OUT2 
ANALOG GND1 ANALOG GND2 
BASS BOOST 1 BASS BOOST2 
BASS BOOST OUT1 BASS BOOST OUT2 
BASS BOOST IN1 BASS BOOST IN2 
TONE HIGH OUT1 TONE HIGH OUT2 
BUFFER HIGH IN1 BUFFER HIGH IN2 
BUFFER HIGH OUT] BUFFER HIGH OUT2 
TONE LOW OUT1 {29} TONE LOW OUT2 
BUFFER LOW IN1 BUFFER LOW IN2 
BUFFER LOW OUT1 BUFFER LOW OUT2 
RESET VCA CONTROL 
LATCH D/A OUT 
CLOCK FILTER 
DATA Vcc 
LOGIC GND REFERENCE OUT 


dijZELLSW 


Outline 42P2R-A 


IC INTERNAL BLOCK DIAGRAM 


FILTER REF2 
our? BASS BASS TONE BUFFER BUFFER TONE BUFFER BUFFER 
VCA our iF IN2 ANALOG BASS BOOST BOOST HIGH HIGH HIGH LOW LOW LOW VCA REFERENCE 
VCA IN2 | BPF IN2 | LPF IN2 | GND2 BOOST2 OUT2 IN2 OUT2 IN2 OUT2 OUT2 IN2 OUT2 CONTROL D/A OUT FILTER Vcc OUT 


PTT TTT eT TT TTT TTT GS - C—O} 9 @ 


ie REGULATOR 
FILTER 
REFERENCE 


VOLTAGE TONE 


Ut 
Sala 
z | 


(3) - {4)—8) - 8X8) Oy - 4-02) - AIH4AHI5- - 


VCA IN] | BPF INI LPF IN] FILTER | BASS BASS | BUFFER, HIGH TONE LOM BUFFER LOW 
a a REF] | soost BASS BOOST ne \ UTI Ps | DATA LOGIC 
| OUT! ANALOG Ty INI TONE HIGH ‘FER nic hy Low” CLOCK 
N 
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PIN DESCRIPTION 

















VCA OUT 1 @ 
PEW 1 
Tone high OUT 1 @ 
Buffer high IN 1 @) 


® (@)_| Tone low OUT 1 (2) 













@® (@) | Buffer low IN 1 (2) Bass, bass-boost buffer input 
@® (@) | Buffer low OUT 1 (2) Bass, bass-boost buffer output 
RESET MUTE. Set Volume minimum and tone control minimum by high level voltage. 


Latch signal of serial data from microcomputer to the IC 
LATCH a 

Operate at rising eges of pulse. 

Clock signal of serial data from microcomputer to the IC 
CLOCK a 

Operate at rising eges of pulse. 
DATA Serial data input. (LSB first) 


Logic GND round of digital circuit 
REFERENCE OUT Reference output voltage source. (5.8V typ) 
Supply voltage (7.5~12V) 


< 


FILTER Filter for ripple 
D/A OUT VCA control voltage source by D/A convertor 
VCA CONTROL VCA gain control terminal 


ABSOLUTE MAXIMUM RATINGS 


Symbol 














Supply voltage 
Digital input voltage =0:3~7.0 
| Pa | Power dissipation 1000 * standard board 
Thermal derating 10 (Ta2 25%) mW /°C 
Operating temperature = 102 10 
Storage temperature - 40~ + 125 
* Standard board 

@ board size 7Omm x 7Omm 

@ board thickness 1.6mm 

@ board material glass epoxy 


@ copper pattern 
copper thickness 18um 
copper size 0.25mm(width) 3O0mm(length/lead) 
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ELECTRICAL CHARACTERISTICS | 
(Ta = 25°, Vcc = QV, Control data : FF5550 (volume max/tone flat), f = 1kHz, unless otherwise noted) 


Test conditions Measu- ite 

Circuit current [Quiescent —__| F550 OPEN|OPEN| BPF | 2 [PN@ 

rswwms vem | 9 ft [fe [ee peel =| se 
fw em [pe [ete 


Level “H” 
input current 








< 
® 
x 


Icc 


Ol} po 

RK Oo) 
Pi 
i 


VREF 











VEIL 


0O 
NO 


| _ Logic __| Supply voltage 








© 
wo 


| 
© 
Oo 


TIH 


G) 
© 





Level “L” 


HL 
input current 


eC 


© ¢ Oo ol 
wD Ww oO 
ze 3 Cc 















Quiescent (data 
switching offset 
voltage difference) 


Tre/mid switching 
offset voltage 


Boost switching 
offset voltage 1 
Boost switching t o 
offset voltage 2 Ls FF555D 
| Total 
CBVT & | cchannelbalance: J (Calculation) 
oO 
©} Total 
CBVM @| channel balance > (Calculation) p= f 
Cc 
«| Total 
CBVB $l chee di patadaa <a (Calculation) SS 
wT * | 
Mle Vi=-14dBV  |FF5550/ CLOSE |OPEN| BPF 
Attenuation level 
Total harmonic Vi=-1 4d BV, ol 
distortion BPF=400Hz~ 30kHz 
, Quiescent 
Maximum total Vi=-3qBV, * 
harmonic distortion] BPF=400Hz~ 30kHz 
Attenuation level noe a 
(— 10dB) Vi = — 14dBV QA550) 
Maximum Vi = — 3dBV,* ! 
Maximum attenuation} Quiescent 
noise voltage IHF-A 


| Cross talk 


* 2 
GVT Voltage gain Vi = — 5dBV FF5550|OPEN | CLOSE} HPF 
a 
uu 
1} Total harmonic Vi = — 5dBV 
’ | Quiescent 


OFSTM1 


pe 

Zz 

® © 
| 
ND 
3S 


OFSBB1 


| 
© 


Switching offset 





OFSBB2 


| 
oO 


QO OQ Q;y vivdw 
ZZ|BB/B8/QB\z zzz 
Vip t+ <= + 4I+!1Q @©1® © 

—, nd N 

wo Ww Ww oO oO oO 

3 3 3 
< < < 


eg eh. ahi! a 
DM | wo] wo] w 


° o 
—_ Oo 


(min) 


> 
oN 
rmmnccrat, 
Ww 
™ 







© 
@ 


4 
4 


> 
oN 
NO 
ww 


THD % 


(min) 


>> 
Na 
on 
< 
3 
wo 


Nm | oO 
2 Oe OS 
—|o]n 
ol 
ae 4? 
x 


(max) 


> Al Zz 
=a ow oO 
=| O 


| 
oO 


| 
N 
oo 


(- 10) 


Electronic volume 


i 
aj 
~J 


(max) 


20.0 | wVrms 






- 70 


| 
| 2 
nN oO 
= | 
© oO 
oO ~ 


Ww 
oN 
/ 
os 
| 
~j 


@ 
Pa 
a) 
Ww 
a 


Qs 
~ 


% 


NO 
Ww 


OQ z 
a | 
w WD 
pe 
8 


Oo 

= 
a — 
wm | o 


= 
© 
Ee 
< 
3 
an 
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ELECTRICAL CHARACTERISTICS (cont.) 
(Ta = 25, Vcc = QV, Control data : FF5550 (volume max/tone flat), f = 1kHz, unless otherwise noted) 


Unit 





| Test conditions 


ef itch iti 
Symbol Parameter ne ‘ Switc on 
THDT Maximum total Vi=+6dBV, #2 
max harmonic. Gistortion| BPF=400H2~30kHz OJOPEN) CLOSE | HPF 
#2 
GVT Maximum | V; = — 5dBV 
(max) voltage gain 
Minimum 0 
voltage gain 


GVT 
2 


g 
é 
= 


4 
7 
Oo 
Ol 
O1 


ie 
XS 


TREBLE 


(min) 


CLOSE 


* 
Vi = + 6dBV 


CTT Cross talk IHE-A 


| *3 
GVM Voltage gain Vi = — 5dBV FF5550 
CBM Channel balance pt 


Total harmonic Vi = — 5dBV 
THDM distortion BPF=400Hz~30kHz 


Quiescent 
NoM Noise voltage HEA 
THDM |Q| Maximum total Vi=+6dBV,  *3 
max =| harmonic distortion| BPF=400Hz~30kHz 


CLOSE/ 





OPEN/ fe 


7 77 
TN 1 
on Si 
Ol Ol 
oO 





salen] er| « [RBI e [7 [-6| = 

Pepe [e BT ef of al 

Pe fo [o feat = [ook es 

profs fe] + [=| «| conve 
0.1 1.0 % 


fe fe 


pee Le 


7 
m 
6} 
> 


50 


NO : 


: x 3 

GVM Maximum . V; = — BdBV 

(max) voltage gain 

GVM VION FF5050 = 00.227) = 
voltage gain mye 


(min) 


OPEN/ 
CLOSE 


CLOSE/ 
OPEN 


* 4 
Voltage gain Vi = — 5dBV FF5550 |OPEN| CLOSE | LPF 
Channel balance Lt 


Total harmonic Vi = — 5dBV 
distortion BPF=400Hz ~~ 30kHz 


Quiescent 
NoBA Noise voltage IHF-A 
THDBA Maximum total Vi=+6dBV, -e 
max harmonic distortion| BPF=400Hz~ 30kHz 
* 4 
GVBA Maximum | Vist "GaBY 
voltage gain 


(max) 


#3 
Vi = + 6dBV, 


CTM Cross talk IHE-A 








GVBA 


| 
co 

| 
o1 


Q2 
SS 


© 
oN 
NY 
™sY 


CBBA 


mal 
di 
Ol 
= ae 


THDBA 


x 


oO — 
= Ni 
+ 
ho 


| 
on ~ak O — 


© 
oF 
NO 
Ww 
| 

ho 


© 
9 
m 
Zz 


Cc 
< 
3 
” 


QO 
© 


<> 
— 
oOo 
~Y 
mm 


oS 
Vo 
| 
W 
| © a 
—, — © 


Bass 


GVBA Minimum | FF5500 
(min) voltage gain 


#4 
Vi = + 6dBV 


CTBA Cross talk 


IHF-A 


CLOSE/ 
OPEN 


ft | CLOSE 


ue 


| 
N 









THDBB Boost maximum 
total harmonic 
distortion 


Boost maximum Vi = — 10dBV *4 
voltage gain f = 800Hz 


Boost minimum 
voltage gain 


Vi=-10dBV, *4 


BPF=400H2~30kHz |TOOPS 


max 


GVBB 
(max) 


GVBB 
(min) 


FF5555 


| 
| © N) 
x = ~ 
| 
nN | es 
K | o Oo 


FF555D 


t 


| 
NO 
oO 

| 
NO 
~ 


nm 7m 
mal 1 
Ol on 
oO Oo] 
oO 
O 


z 
ra) 
+ 
@® 
* 


: Vi is VCA input voltage. * 2; Vi is HPF input voltage. * 3; Vi is BPF input voltage. * 4; Vi is LPF input voltage. 
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TEST CIRCUIT 


10u4 ae 410u SA(2) 
a ] Z O 
B 2 4} Al 6l 
10k 2 | ai) 10u 310k 
O $8B2(2) 


Ni 
oO : 
x 
ia | co | 








SBI (2) 


peel 
39 A O<— 
+ HPF 
Aree 
O 





TL. 


UT. 10-1 O 





5 ; 
G 
0.018 0.018 u 
0.01 u fe 0.01 w 

z 

@ |32 
of 4 aS de 
12 31 
10m4 —410u 
aD CD 
10k . 10k 
D af a "a 
Sc 
t win... ee ze. 
i bo O ' 00a a (A) OVcC = OV 
: 
if] 22 
BOO Zev 
VIL = 0.5V 
Units Resistance : Q 
_ Capacitance : F 
| MITSUBISHI 
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OPERATIONAL DESCRIPTION TIMING DIAGRAM (RECOMMENDED CONDITION) 

1. CONTROL METHOD (LSB) (MSB)¢ 

(1) DIGITAL CONTROL SPECIFICATION DATA ! ae = 
Data format eee 1 usCmin) _ 


| | | crock © ~~ 
8bit Abit Abit Abit Abit L | f | | 
; Bass ; Wuetnin 
(MSB) Volume Treble | wid | Bass | Bane: (LSB) Sul ae - us(min) 


(min) (min) 


Volume :O00~FF. (8bit D/A data) LATCH ye eee 
Treble -0~D (14 step) L ! | \ 
Mid :O0~A (11 step) pas 
Bass :O0~D (14 step) -2us(min) 
Bass-boost : 0 (11 step) 
1~5 Note 1. RESET (MUTE) is volume minimum and tone control 
9~D minimum by “H” level. 


Puls width 2us(min) 
2. CLOCK, LATCH functions operates at rising ege of pulse. 
3. Recommended input level 
“H" level: more than 4V 
“L" level: less than 1V . 
the, threshold voltage (Logic input buffer) is about 2.5V. 





CONTROL DATA TABLE 

BASS-BOOST 
DATA| OUTPUT VOLTAGE [DATA] GAIN. [DATA] _GAIN._[DATA] _GAIN_[DATA| _ GAIN 
in a ae 








= 1008 elas tT ae att oe 
1 — 8dB 


255Vz + VF 


=f 
aN 
oO. 
OO 


+2dB | 6 | +2dB | 6 | + edB OT 6B TCC 

a eee Same Oe eld ene 

sol = le: eee oo: a Uae = (|< a: a ( 

+8dB | 9 |) 6 +8dB | 8 | 8B | Of | eB 

+ 10d8 

+i2gBo | BOT CU CUE BT + 12dB | BT 6B 

Poti | 6 | UCU | 4d] | 8d 

| tied | DY CU dB | | 100 
256 

Es 
206 





Note typical or designed value. VZ, VF is internal power supply voltage. 
+ 12dB~ + 16dB of treble and bass are for loudness. 
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VCA GAIN LEVEL (EXAMPLE) : : | 


Control data VCA gain level 
~~ (D/A converter) (dB) 


(Maximum attenuation) 






FF 





(2) SIGNAL PROCESSING SYSTEM 
[System] {Total gain: — 8dB (VCA MAxX)} 
TONE CONTROL SYSTEM GAIN: — 17dB (FLAT) 


+ 9dB~ — 96dB OdB OUTPUT BUFFER 









a oe by TREBLE 
INPUT CQ fo = SkHz : AME TREBLE/ MID 
i v typ 
oa da 
_ \Tone flat 


OUTPUT BUFFER 


BASS-BOOST . AMP 
wf EL BASS OUT 
fo~500Hz  f0~60Hz 
(fc, fo is for example.) 


Voltage gain (designed value. Tone control system gain: — 17dB (flat)) 





Volume : + 9OdB~ — 96cB typ. 
(VCA) . 
Treble : — 10dB~OdB~ + 10dB (2dB/ step) 
(+ 12dB, + 14dB, + 16dB for loudness) 
Mid : ~ 10dB~O0dB~ + 10dB (2dB/ step) 
Bass : ~ 10dB~OdB~ + 10dB (2dB/ step) 


(+ 12dB, + 14dB, + 16dB for loudness) 
Bass-boost : ~ 10dB~OdB~+ 10dB (2dB/ step) 
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CIRCUIT CURRENT 
REFERENCE, FILTER VOLTAGE 


TYPICAL CHARACTERISTICS 


THERMAL DERATING 
(MAXIMUM RATING) 


VS. SUPPLY VOLTAGE 


(VW) 99, LNAYYNO LINOYIO LNSOS3INO 


(A) SOVLIOA Y3aLMd “SONSY3S35Y 





(MY) Pd NOILVdISSIG YAIMOd 





125 


100 


50° 7075 
AMBIENT TEMPERATURE Ta (°C) 


SUPPLY VOLTAGE Vcc (V) 


(%) GHL NOILYOLSIG OINOWYVYH WLOL 


MLO MN —BRIOMN COMO MN O 





g = 
kG LS 
Cas s 
oF a Lu 
Q0s 

O77. = 
ZzeS ai 
O72 O 
s,- Zz > 
C7 w — 
aoa S 
258 = 
- > 

O a 
F- aa) 

—KLIO MN K—RLO MN KRW MN O 
oO oO 
oO 
(SUUA) OA FOVLIOA LAdLNO GIW 
(%) GHL NOILYOLSIG OINONYVH WLOL 

z 7 
Ow 3 
Eo w 2 
cag = 
Orc > 
ar 

moO =! uJ 
ae 3 e 
O54, I 
Za2> 5 
Ora > 
S22 

©On KE 
<wa > 
rar Oo. 
“| m. Zz 
qun =<, 
- £> Le 
oF ao. 
T 





K—RLOMN KRLIOMN =—BFWO MN O 
oO © 
oO 


(SUA) CA FOVLIOA LAdLNO F1dsdL 


TOTAL HARMONIC DISTORTION 


BASS OUTPUT VOLTAGE 
VS. LPF INPUT VOLTAGE 


VCA NOISE VOLTAGE 


(%) QHL NOILYOLSIG OINONYVH WLOL 


VS. SUPPLY VOLTAGE 


QUIESCENT 


© 
Mm N —_ 


(SWAT) ON JOVIIOA ASION VOA 


PLO MON © oO 


TM LO MON KE lLO ON HF lO ON 
oO © 


(SUA) OA FOVIIOA LNdLNO SSVd 








SUPPLY VOLTAGE Vcc (V) 


LPF INPUT VOLTAGE Vi (dB) 
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TOTAL.HARMONIC DISTORTION 
VCA OUTPUT VOLTAGE ATTENUATION LEVEL 












VS. VCA INPUT VOLTAGE xe VS. DA OUT VOLTAGE 
on EZ any 
2 TEV i Hearts OQ 0 
E OT f = 1kHz Se = K 
s 3. yeatieaek ee 

= a) 
a qb ZA | 
© 7 les a ee a | ee ee ee oO tu 
<{ 5 eee ee Ne Pee ee lel acl _I 
fb SS el eh “” 
a 3 fo len Pee es eee a Zz 
Be Ait Zeta edge eS 
= a ee Re ee ee ee ee S > 
res 5 Ne ele lle eres eee ae Al = io 
S ee pe be 
Se jg ee < E 
2 3 Pt Ne lee - < 
I 
ie oe ee 3 
; -30-20-10 0 10 20 30 © 


VCA INPUT VOLTAGE Vi (dBV) DA OUT VOLTAGE Vpa (V) 
TONE NOISE VOLTAGE TREBLE VOLTAGE GAIN 
VS. SUPPLY VOLTAGE VS. TEMPERATURE 





Quiescent 









TREBLE VOLTAGE GAIN Gvt (dB) 





TONE NOISE VOLTAGE No (uVrms) 





ac cecal ce ie tale al 
0 eee reeeebeeenree bere Leer emernnnel enemas 
6. F 8. <O. TO 412 16 14 | -30 -20 -10 0 10 20 30 40 50 60 70 80 
SUPPLY VOLTAGE Va (V) AMBIENT TEMPERATURE Ta (°C) 
MID VOLTAGE GAIN BASS VOLTAGE GAIN 


VS. TEMPERATURE oe VS. TEMPERATURE 
| a at at 









—20 
a a a AGE EE Pee ee | 
-30 0-1 “0 C O 10 20 30 40 50 6 607 70 80 -30 -20 -10 0 1020 30 40 506 607 70 80 
AMBIENT TEMPERATURE Ta (°C) - AMBIENT TEMPERATURE Ta (°C) 
- MITSUBISHI 


MID VOLTAGE GAIN Gvm (dB) 





BASS VOLTAGE GAIN Gvsa (dB) 
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APPLICATION NOTES 


(1) Take care of the heat radiation of PCB. (6) NOISE IMPROVEMENT METHOD 
(2) Take care of a PCB design about digital noise, 
(3) The IC has three GND pins. SIGNAL Ovens : — , ie 
(4) Take care of electrostatic damage of @pin and @pin. © M51137FP te Ee ng 
(5) Take care of gain characteristics of tone control. The | | SPEAKER 
loose attenuation characterestics of filters will disturb the 
a The additional attenuater improves the noise characteristics for small 
frequency respose in another filtering region. signals. 
Volume : Small--:---a 
GAIN Volume : Large:::::-b 
BASS- | 
BOOST 


MID TREBLE 


OdB 





FREQUENCY 





APPLICATION EXAMPLE 1 (Bi-amplifier system) 


Vcc = 9V 
C) 


LC 


TREBLE/MID OUT 


POWER j 
IN 20 AMP 
10 BASS/BASS-BOOST OUT 
IN 10 POWER i 
AMP 
10k 


BASS/ BASS-BOOST OUT 


LO 


MICROCOMPUTER TREBLE/MID OUT 





Units Resistance : Q 
Capacitance : F 
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APPLICATION EXAMPLE 2 (Three dimensional type) 
Vcc = 9V 
& 


elgaes LL 7 
c 
AMP 


0.033 u z 
TREBLE/MID OUT 










ATk sata 2 2 10u777Zz10n 

Obs 

10u . 10n 10k Oo ° Tu 
IN 20 AL A | A | 
10k - 
POWER 
M51137FP he i 
SUPER WOOFER 


THREE DIMENSION OUT 


_ PPE PEp EEE 


Z 


IN 10 
+ 10 
10k 
4.7k 


C 


TREBLE/MID OUT 


0.15u 


0.033 u 





MICROCOMPUTER 


Units Resistance : Q 
Capacitance : F 


APPLICATION EXAMPLE 3 (Standard type) 


ae L 


Vcc = OV 
& 


PF HE 












0.033 u 
10 
7710 
4.7k ae tS 8 | 
104 10WIS 40% oO 7 
IN 20 AL 2 4 ae 
10k - 
TYL2ZILSI(47 SILO FLATS LS FLO} UY 2y 3) cay TS] cy Ty 18) 119} (20) (2 
10u | 
IN 10 Z > Z 2 
agile 10k A ATT ty BIS |S 
10k ~ 2) WIE IS I< 
4.7k +. 83N& Bi, Ie 1915 |a 
UT 10 oO Oo 10 7 
0.033 u POWER fi 
. ie AMP 
peers 
MICROCOMPUTER 
Units Resistance : Q 
Capacitance : F 
Y MITSUBISHI 
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4 SPEAKER SOUND CONTROLLER 





The M51139FP is an IC developed for car audio and incorporating master volume, 3-band 
tone control, fader volume and loud-ness circuit. These blocks are all controlled via serial 
data. This IC is applicable to home audio and TV, as well as to car audio. 


FEATURES 

Mi The front row of power amplifier controls sound volume 
(master & fader volumes) and sound quality (bass/mid/ 
treble, loudness controls) 

M Equipped to process analog sound signals 

M@ Greatly reduces the chirring noise by integrating resistor 
ladder, CMOS: switch, and PMOS input operating amplifier 
into one chip 

Mi Sound volume and quality are controlled via serial data 

Mi Built-in zero cross detector prevents noise from being 
generated in sound volume/ quality switching 

HM Output noise voltage-::::-::-- 4uVrms(B.W. = 20Hz~20kHz) 

M Total harmonics distortion raters te 0.005 % 

M Built-in analog signal reference voltage source (1/2Vcc) 


RECOMMENDED OPERATING CONCITIONS 
Supply voltage rangessssrrcssrrereeeeeeeeeeseeees Vec = 4.5~9V 
Rated supply voltage eee eee eee eee eee eee eee eee eee Vcc = 8V 


SYSTEM CONFIGURATION 


M51139FP 


CD PLAYER 


or 
CASSETTE DECK 

or 
FM/AM TUNER 


or 
DAT /MD/DCC 


MICROCOMPUTER 


MITSUBISHI 


ELECTRIC 





Outline 6O0P6-B 


0.8mm pitch QFP 
(13.2mm x 13.2mm x 2.0mm) 


FRONT REAR 
SPEAKER SPEAKER 
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PIN CONFIGURATION 


a 
cn © 
reese 


29412812 71)26) 


Outline 6OP6-B 
| NC : NO CONNECTION 


IC INTERNAL BLOCK DIAGRAM 


FIB FOBR DVoD GND DATA. FOAR_ FIA 
Top2 | FoBF | nc | st | ctock | peNnD | roar | ToA2 


(24) 
ae 


51k TREBLE 


Ny 
ee 
eh 
61 © @ (4)-(88)-86) 
& 


a | REF! | NC | mee © 
Pl ae AVcc GND _ REF ue 
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v 
z 
o 
m 
” 
oO 
x 
U 
= 
O 
z 


Pin No. 


Symbol 


Band-pass filter connection terminal 





se 
| > 
Nj 


o ATT1 input terminal 
ae ATT1 output terminal 


> 


@ ® 
i GO 


Ad ATT2 input terminal 

Oe ATT2 amplifier (—) input terminal 

OB1 

ons ATT2 output terminal 

A1l1~CA9 

O~CBI Resonance impedance connection terminal 


@ 
@ 
| RT 
| > 


Nim) nm} nmin) ntalale] 
Oo Ol|Olal> O 
©) Ol >| > > 
wT yvpiImn —_ 


@~® B 
. | i . 
Equalizer input terminal 
OB1 Equalizer amplifier (—) input terminal — 
3 . 


see Equalizer amplifier output terminal 


Balance amplifier input terminal 


Balance amplifier output terminal 
OBR : 


DGND Logic GND terminal 
DATA Input terminal for 36-bit serial data 


Shift clock input terminal. Inout signal from DATA terminal is inputted into 36-bit shift 
CLOCK . ae 
register at rising edge of shift clock 


Analog GND terminal 
Strobe signal input terminal. Data inputted in 36-bit shift register is loaded at rising edge 








8 








of strobe signal 


VDD Logic supply terminal 
Non-connection terminal 


imer setting terminal 


1 
AVCC Analog supply terminal 
REFI| Reference amplifier input terminal 


Reference amplifier output terminal 


ZiOI ® |@ 
. + Z 


g 
Poe Be 
mjml<|z\z 
TI >|o 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 





| Pa___| Internal power dissipation | 850 | mW 
; 





ELECTRICAL CHARACTERISTICS (Vec = 8V, Ta=25°C, unless otherwise noted) 







aa Min 

Operating power supply current | Iccaticco ee —(i‘“‘C;‘éwrYSC SCdEsC | 80] mA 
Total_harmonic distortion rate | f=1kHz, Vin=1Vrms,OdB |S —«L 0.005 | 0.02] % 
Output noise voltage 1 PATT=—@, 20~20kHz2 | C4 10 Vrms | 
|No2 | Output noise voltage 20 | ATT =OdB, 20~20kHz | | 20 Vrms 
Output noise voltage 3 Pat DATA IN, 20~20kH2 Si) | 40 [Vis 
| Voimax) | Maximum output voltage | THD=1% ee —CiEC OT 18 | | Vrms 
| CS | Channel _ separation | f= TKHz, Vn=1Vrms_ ss —iLCi | | - TB 
ATT =-© | 8] 90] - | 

tema ctim fA coeestm PE P= 

Vit : et OL ee OS 
| fek | Maximum clock frequency ss | CLOCK pin, Ss s—CidEC S| = ST Me 
Vin = 1Vrms 228.) £03). 422 | dB. 4 
| Gea. | Balance attenuation | Vin = 1Vrms ee ss—“‘é‘~rSCS CT BOT | BC 
Vin = 1Vrms Set OS 880s ef Be 
|Gea_ | Bass boost —“(‘ TOOK ti—i‘CSCS*wL:SC rT | +15 BC 
Ne (0), 0B. 
[Gua | Mid boost —C—C—CSCid:CSF THz #).2.|.- 745) GB. | 
zie |. 0 | OB | 
f=10kHz het Ory ade ie OB. 
#190) 2312 |. 9 | eB. 
Ree ae oe = 100H, ATT=-30d8 ——S—s~—~—~“*~s TI 
oe ee | f=10kHz, ATT=-30dB_ CT Cth] +6] +8] GB CL 
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DATA FORMAT 
Data length : 36 bit 


DATA x Kor Y er (Das (OK X 


cx PU 


Di~D14 : Main volume setting bit 

D15~D18: Tone (bass) setting bit 

Dig~D22: Tone (mid) setting bit 

D23~D26 : Tone (treble) setting bit 

D27~D30 : Fader volume (balance between front and rear outputs) setting bit 

D3) : Bit to choose between front and rear outputs of fader to be controlled 
D32 : Bit to switch Loudness ON/OFF 

D33~D36 : Address bit 


ATTENUATOR 1 ATTENUATOR 2 


FADER | De7 D29 
OL L 


rm 





* 2dB- 3dB are valid only 
when ATT is 42dB or 
less. 


L 


SET ae ge ae ir ee ee oe 
a ae ee i a a 
oy ale ESS Te ee ee 
Oe OS go Bs Ae Dd a a a a a ae ee 










FADER SELECTION Dai 
FRONT 
REAR 
















SG wi? Se ee A AS ie eke edn ash ae 
ae ae a ie i ee ae. a ae 


E 
H 
L 
H 
L 
H 
L 
[ss 
H 
be 
H 
L 
H 
L 


el, Se, ak joke ne et SS oe Ee 


Note : Do not input other data than the 
above. 





L 
H 
L 
H 
L 
H 
i 
H 
be 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
Le 
H 
t 
H 
L 
H 
L 
H 
L 
H 


oe hr eo ee ee oe ee er ee ee ae ei ea 
2 ee ee i i ee a, eee a ie ee ie 
oe oe ae ee Pee ee ee ee ee 
ee ee ee 
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TIMING : 


Symbol Parameter 


CLK cycle time 
CLK pulse width (“H” level) 


~ | CLK pulse width (“L” level) 


CLK rise time 


CLK fall time 
DATA setup time 
DATA hold time 


tSL ST setup time 
ST hold time 
“H” pulse width 2V (“H” level) 





CLK, DATA TIMING 







2V(H_ Level) 
CLK O.8V(L Level) 
DATA 
tSD tHD 

ST TIMING 

CLK 

pian 
ST 
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TYPICAL CHARACTERISTICS 


OPERATING SUPPLY CURRENT Icc (mA) POWER DISSIPATION Pa (mW) 


OUTPUT NOISE VOLTAGE Vno (uVrms) 


THERMAL DERATING 





0 25 = 550 


7585 100 
AMBIENT TEMPERATURE Ta (CC) 


125 


OPERATING SUPPLY CURRENT 
VS. AMBIENT TEMPERATURE 


ec = BY j++} + +4 +++ | 
Naas Ve 






— 7 a ee 
Pee Reseee 
Ea pa| abc islce ee etl 
Pipe ee ee ea ey 


a Renee 
pose s)he ter ae 


ae 


on -20 0 20 40 60 80 100 120 
AMBIENT TEMPERATURE Ta (°C) 


OUTPUT NOISE VOLTAGE 
VS. ATT ATTENUTION 


Fe a 
Vees BV, Ta=25 ze 
B. P. F.= bcd Dokttz 
Inout short || 

SRR 

Petco ee Sees 

eee Tee Stes 


0 = 20° AQ: “=O: 80 
ATT ATTENUATION (dB) 














—-© 


(mute) 


OPERATING SUPPLY CURRENT Icc (mA) 


DIGITAL SIGNAL THRESHOLD VOLTAGE (V) 


TOTAL HARMONIC DISTORTION THD (%) 
oO 


00 
0.01 
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OPERATING SUPPLY CURRENT 
VS. SUPPLY VOLTAGE 


To SCLLLLLLLLLLIL 
30 os ea ea 









ooh tt tT TT TT 
Pe ee eae pe) 
aaa sae 
etl Ma ales dia eed) 


RRR EReeERs 
Eee eee eee 
pslen esl IN Le aap ea 
pose a 
ee ee 


a 
LTS 
Ez 
aS 
Eaea 
ae 
ao 
Ee 
Ealiss 
ze 
Peale 
aes 
| | 
| | 
ale 
fee, 


Oo 2 4 6 8 10 12 14 16 
SUPPLY VOLTAGE Vcc (VY) 


TOTAL HARMONIC DISTORTION 
VS. OUTPUT VOLTAGE 













Eiiic ae eotee 


le 


LS) 
rae 
Yd 
= 
cH 
Ld 
a 
7 
Pest 
ee 
i 
a 
Wee 
ae 
Ee 4 





SO 704) 3S 71.0" 3D 710 
OUTPUT VOLTAGE Vo (Vrms) 


DIGITAL SIGNAL THESHOLD VOLTAGE 
VS. TEMPERATURE 


Vee= ee er 
‘6 i a 
APPR 










Bee Ane 





BRERA ie 


po Sl Ta 
-40-20 0 20 40 60 80 100 120 


AMBIENT TEMPERATURE Ta (°C) 
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Bx ATTENUATION VS. FREQUENCY 
ATTENUATION VS. FREQUENCY (LOUDNESS:ON) — 


20 
Vcc = 8V 
TLE ods Secting | Ver = Vers LUI Foam: sersinal UL [TIT 
TIlE ‘eos setinel | | A a oll UT 


20 
















































a a Sate Sh 
Sn TT TIT os ao ne Ht 
= is | aan TT 
5 Hae Saree 
gL iil -eoua sottnal | | I a sot 
fo eR 80dB Setting LT ci HR Secret TIllp 
b— wT | as | ed 
 ~80 TT | E 780 a cee = NL 
“oot LLllewte sewoo [IIL TIM “scot {tLe Soten TN 
120 Vec=8V, Loudness ON, Vin=1Vrms \ 
~120 23 571002 3 571k 23 57]Qk2 3 aa 23571002 3 57]k 23 57]Qk2 3 57100k 
00 
FREQUENCY f (Hz) FREQUENCY f (Hz) 
FADER FREQUENCY 
TONE FREQUENCY CHARACTERISTIC CHARACTERISTIC 
ae TES TT ; ea 
Z 12} ft gah Vec=8V OdB Setting | Vin = 1Vrms 
+1oL ZUNE ATT NET Vine 0.1V rms OT-> 
ae AIS CT NEN 5 i -~ 20dB Setting 
oe NOT Voi Vit = 8-20 
ae AOA = TUT TL el 
6 top tela AH) NNTB a0 etti 
S| S| L__ 
3 ort — < ot fit tsose‘settnel || 
2770 COIN AS > =80 epi iti i 
SSO eo 
e t —80 
ae ZINA AT nitro Hints Sette 
es PY NE ZN Ht 466 |= ce 
7 SCC CTT TN i 
Prt [Cr reece CITI 5 ) 
2:3 7100 23 571K 23 5710K 2 3 5 7I00K 23571002 3 571k 23 571Qk2 3 57100k 
FREQUENCY f (Hz) FREQUENCY f (Hz) 
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APPLICATION EXAMPLE 






[ i) A 
Bh-IN 2. 2u 0.08 1.8u 5600p 0.15u 4470p 0.012u 820pF 


60k 220p 


fz 
B 
ww 
iB 
RO 


4.88k 


2.2U 
: [> Bch-FRONT-OUT 


OQ 
NN 
Mm O 
za 
“ So 


CROSS 
DET 2.2 
A [> Bch-REAR-OUT 
So 
©O- DVDD 
S CIS 
GND 
C ]CLOCK 
C_|DATA 
Ach ATT2 
s [> Ach-REAR-OUT 
RO 


DET. 


o> 
NY 
a 
om 
mn 
nm 





> 
eo 
Co 
x 


200k 


8 
a 


e 
O 
nse 


60k 220p 
Ach IN 820pF 


Units Resistance : Q 
Capacitance : F 
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DESCRIPTION ss | 
The M62402GP is an IC developed: for miniature unit audio systems, has built-in Za. 


channels of 8-element graphic equalizers and volume controls. These blocks are controlled 
by serial data. | | | 

The volume control consists of a high-performance VCA + 8-bit DAC. This configuration 
smoothens switching noise occurring when the volume control is operated. 

The IC is suitable for use in TV sets, as well as in home-use audio systems. 


FEATURES 

Mi Capable of processing analog voice signals with a single 
chip, a feature required in miniature unit audio systems. 

Small distortion THD = 0.005 %(Vo = 0.5Vrms) 

@ Large ATT 714° |: ee O~ — 90dB 

Mi Each function controllable with serial data 

MVCA + DAC configuration minimizes switching noise in 
volume control 

MiEach element in graphic equalizer capable of independent 
control in a range between —10dB and ~10dB in 2dB/ 





STEP 
Outline 100P6S-A 
RECOMMENDED OPERATING CONDITIONS 0.65mm pitch OFP 
(20.0mm xX 14.0mm x 2.8mm) 
Supply voltage rangers Voc, Vee=+6.5~ + 7.5V 
Vop = 4.5~5.5V 
Rated supply voltage sos aces oat avnin; Matravers oieshueieee-s Wueteye ce nare sieves Vcc, VEE ie TV 
Vop = 5V 


SYSTEM CONFIGURATION 


M62402GP 


INPUT GRAPHIC MASTER VOLUME 
SELECTOR EQUALIZER - CONTROL 


POWER AMP 


RF TUNER BLOCK 


CD PLAYER BLOCK 
TAPE DECK BLOCK 





| 4 witsuBisHi 
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SERIAL DATA CONTROLLED 8-ELEMENT GRAPHIC EQUALIZER 





PIN CONFIGURATION 


mom 
OS 
© 6 
——- 


wo 
a 
= 


IS] fie 
[By] INis 
8 

© 

~J 

|B} Vin1G 
BA] VC-)1G 
ES Vout1C 
13] Vin1L 
a Vout1L 
|) Vin1VF 


o) ww 
oO LL = 
cz Zz 





INi4 80] vss. 
NFi4 DAC1OUT 

f14 vel 

IN13 NC 

NF13 GND 

13 6 | Aout! 
IN12 GND 
NFi2 [8| LATCH 

fiz 19 RESET 
IN11 S 

NF11 CLK 

fit 69] Ol 

Cref 6g] Voo(+ 5V) 
GND z +VCC 
+ VCC S 66] GND 
— Vcc 7 —Vcc 
- Vcc 2 -Vcc 
— Vcc -Vcc 

fai -Vcc 
NF21 -Vcc 
IN21 60] NC 

f22 NC 

NF22 NC 

IN22 GND 

£23 Aout2 
NF23 NC 

IN23 GND 

fog vc2 
NF24 DAC20UT 
IN24 NC 





SRS KESTER RESRILRBaaE 
ee ete er le ee ee 
> > > > > 
Outline 1OOP6S-A 
NC : NO CONNECTION 
MITSUBISHI 
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IC INTERNAL BLOCK DIAGRAM 












(76) GND 
(75) Aout] 
(74) GND 


i. LATCH 
‘RESET 












Ja} JUS |aA9q Pue URE iq-g yes of LL, OTF Sty 
On Of) O O 






JOYIYS JeAoq 





§-bit latch and level shifter 
el oy po = 


ie 6-bit latch and level shifter 
fe Bok 4924 ee 


O QO O > © 
1 ed 
k 68-bit latch and level shifter 


al 
OA 


4018160] US 19-61 


























28} 4IYS [@A9| Pue YONA 1!q-9 YES O 


og id 2aq eq %vG SG 3q 20 


quawises+ 


Y?-4. YO} 3G-E 


fi a eee 
yoie; yg-g ft IQ- 


JapBAU0D ¥/G 





JBYJIYS [BAD}_ PUL LENE Y1Q-G YORS O 
OH tH 2H 0G 10 2d £0 tO SQ 9G LG OVW I¥ ev eV FV SV gv LV 


Ke ve2 
DAC20UT 


(61) NC 


= 
£25 = 
NF25 oe : 
eo 
26 (2) 
Vout2G (#) 
Vin2L S) 


Note: Voltage to + VCC and GNDpins must be applied through a common 
extermal wire because there are several pins. 
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SERIAL DATA CONTROLLED 8-ELEMENT GRAPHIC EQUALIZER 


BLOCK DIAGRAM (ANALOG SIGNAL CIRCUIT) 


Gv= 
Gv = — 9.54dB Gv = —10dB~0O~ + 10dB Gv=+9.54dB Q~—90dB | 
x 1/3 amplifier Graphic equalizer variable gain x 3 amplifier 


ViniB (10k) Vout1B  ViniG VoutlG Vin1L VoutiL 


Vee i ye > 3 (30k) Elections velume 
k 

N © 

(30k) ie O-H-O reg | 
ATk er SOK) 0 Bi eS 


<(47k 


-3V¥V C) Rear stage amplifier a 
Cref voltage \ (150p) 


. OV 
Graphic equalizer C)VC1 
NF amplifier 


Boost, cut 
i V(-)1G DAC1 


- 5V 
D-A 7 8-bit D-A converter 
2.44k -A converter 


lower reference voltage 
Analog switch 4.12k 


for setting graphic 
equalizer gain 8.46k 
25.83k 


4.0k Ay 
fit ae 


NF11 O 


ele 


100k Resonator circuit 


BLOCK DIAGRAM (DIGITAL SIGNAL CIRCUIT) 


KE E 


8-bit R-2R + 8-bit R-2R + 
segment D-A segment D-A 
converter converter 


B-bit latch EK-——7—>]_ Bit latch 
sles) 


Di ci '19-bit shift register D7 D6 D5 D4 D3 D2 ODI 
CLK AT AB AS A4 AZ A2 Al AO D7 DB pst D4 D3 D2 D1 6 M1 ei 


re i eee Pee all 
ifter Leg 
, a hi liz ed Ld t 
Chip select decoder equalizer Graphic equalizer ode selec 
address decoder gain decoder TTT 


Level 


Level 


shifter LATCH 


ae oe) 


6-bit latch 
ee aSEee 


Level shifter 
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PIN DESCRIPTION 
Symbol Function 


Serial data input. 19-bit serial data is input. 


@ CLK Shift clock input pin. When the shift clock rises, the input signal from the DI pin is input 
to the 19-bit shift register. 


The value in the 19-bit shift register is loaded in graphic equalizer and D/A converter when 
LATCH ie uN 
a high level is input. 


Select pin when two chips are used. AO |A1 |A2|A3]A4 | A5 | AG | A7 
When high level, chip is selected with : AOA AS AS AA LAS AO AT 
S AO |A1 |A2|A3|A4}A5 | A6 

When low level, chip is selected with : AO Aas ae aaa ear 


When this pin is set to “L”, master volume is initialized to ATTmax and graphic equalizer is 
Reset saa 
initialized to flat. 
Voo(+ 5V) 


Logic power supply pin 
Vin1iB 


Vin2B 
VoutiIB 
Vout2B 
Vin1G 
Vin2G 
Vout1G 
Vout2G 





8\8| ® 
> 


nalog input pin (initial stage amplifier input) 
nalog output pin Cinitial stage amplifier input) 


Graphic equalizer input pin. DC bias is necessary. 





Graphic equalizer output pin. 


Graphic equalizer NF amplifier (—) input pin 


nL Level shift amplifier input pin 
utTL 
out2L 
ini VR 
in2 VR 


oO 


<|<|<|<|<|<|</< 
R bl 
mim(S|y 

G)|G) 


Level shift amplifier output pin 


Master volume input pin 





D/A converter lower reference voltage monitor pin 
AC1out 
AC2out 


OO} | 
Oo 
< 
“~N 
< 
—” 
n 
WY 


<|< 
OL 
Nimo 
| 


/A converter output pin 


Master volume control pin 


Graphic equalizer amplifier bias voltage pin. —3V (typ,) is output (at -Vcc = —7V). 
Insert a capacitor (approx. 10uF) between this pin and GND to stabilize the bias voltage. 


ne 
@O 
—h 


out] 


Analog output pin 




















Aout2 
©, ©, ©, B, 
. . = . fn Resonator impedance (band filter) connection pin 
@), ©, D, @ 
OD, ©, @, © 
@,@,@,@ INnan 
8, ©, 9, @ 
©, @. ©, 8 A band filter is formed by connecting a capacitor to INnn and NFnn. 
@, ©, ©, O, 
@,8,8.@, | yp 
@,8,@,@, | ™ 
©, @3, 66, © 
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SERIAL DATA CONTROLLED 8-ELEMENT GRAPHIC EQUALIZER 





ABSOLUTE MAXIMUM RATINGS 


| Voo__| Digital power supply | 
| Vi__[ Digital input voltage | 0.3~V00 +03 | V_| 
[Pa | Power dissipation =| 2800 KT mW 


x A 49mm copper foil is attached. 












= 


<|< 





ELECTRICAL CHARACTERISTICS (ANALOG CIRCUIT) (Ta = 25°C, Vcc = + 7V, Vop = 5V) 


Test conditions 


Vin =O 






Limits 










< 


I+ 
I+ fit] l+tl+}oof] x LS 
—lwlainlaica| oO 
I+ 
2}O 


< 


EI3/3 Cc 
>/>/>| 2 


& Oo 
© 
Fel x 


























eee] 
ae ee +8|+95| oB | 
* Eacn resonance circuit set to 
resonate at f = 1kHz eer 
= * Gain between input pins 86, 4 = = 
' and graphic equalizer output fe 2 B3 |gB.- | 
008 ins 84, 47 ett Oise Sees 
| Maximum output voltage | THD =1%, f= 1kHz, ALL Flat S| —.2| 14] | Vrms | 
| Total harmonic distortion =| Vo=1Vrms, f= 1kHz, ALL Flat ss || ~—s| 0.005] 0.05/ % | 
ATT =~, f= 1kHz, Vi = OdBm fe OO OT ede 
me) ee ee 
Inter-channel attenuation error | ATT =0dB,f=1kHz, Vi=OdBm —«||——s||f 0.1] 2.0] GB I 
# = 1kHz, Vi= OdBm 
Inter-channel error deviation (inter-channel error at —10dB attenuation)) — 2.2 ) 22] 
—(inter-channel error at —30dB attenuation) 









f = 1kHz, Vi = OdBm 
(inter-channel error at —10dB attenuation) 
—(inter-channel error at —60dB 


ATT = ~ 14dB, f = 1kHz, THD = 1% 
= 300 
Note 1. The graphic equalizer voltage gain ratings — 10dB to OdB to + 10dB are never reversed. 

2. A 400Hz HPF and a 30kHz LPF are used when measuring the total harmonic distortion. 






Inter-channel error deviation 





| 
i 
No 
N 
Ne) 


© 
Oo | 
O}o1 


Electronic volume 


oO 


E <il< 
—“"N [SN 
3/3 
nin 


<— 





% 
Vrms 
m 


o 


WwW 


oO 
o|Sju 
{G14 





+ 300 
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SERIAL DATA CONTROLLED 8-ELEMENT GRAPHIC EQUALIZER 


TYPICAL CHARACTERISTICS 


THERMAL DERATING 
(MAXIMUM RATING) 


POWER DISSIPATION Pa (mW) 


GAIN (dB) 


TOTAL HARMONIC DISTORTION THD (%) 





O 25 50 75 100 125 150 
AMBIENT TEMPERATURE Ta (°C) 


GRAPHIC EQUALIZER(1-ELEMENT) GAIN 


VS. FREQUENCY 


Baie Am etiee 
TAN LT 





TNL LT 
PTET KY Tt 


100 1k 
FREQUENCY (Hz) 





Sal 
Sa 
: — fx 
‘AS 
2 PRT 
—4 h 
LUNA 

ze 

a 


TOTAL HARMONIC DISTORTION VS. 
OUTPUT VOLTAGE 


aS 


SSatL BOOST EE 
SAE BOOST AT 
ALL_CUT 


als SH 


o 
© 


= ROD ONS Mw} ON Mw OA 





Oo 
Oo 
oOo 


0.1 0203 0.50.7 1 2345 7 10 
OUTPUT VOLTAGE Vo (Vrms) 


et CL TT Tn 
15 
ole IOe SOAS. AL 
21H Se 
2 Ze SS 
:_ = Pc 
es \ ecore | 
“5f— - a 
0 100 Tk TOk TOOk 
FREQUENCY (Hz) 
TOTAL HARMONIC DISTORTION VS. 
OUTPUT VOLTAGE 
Se ; (VCA PART) 
a S[Veoanw -- i. Liska 
: Cree 
Zz 
2 51 Bw = 400H2~30kHz ieee 
S Jeo eer 
Br pope el ee 
Gs le 
4 
Se ee eee ee 
Sei del a al 
nn Sain a eese mw 
_I ppt HE 
<5 ae 
S of 0203 05071 23457 10 
OUTPUT VOLTAGE Vo (Vrms) 
MITSUBISHI 
ELECTRIC 


Unit : mm(Cinch) 








0.35 


O14 
intcnaiocet 


Ss SS 
== A 49mm copper foil 
== is attached. —> 





Attach a copper foil around 
the root of the — VCC pin as 
shown by the dotted line at 
left to improve. 


1.3 
(0.052) 


Pad 


20.6 


(0.584) 


Recommended Mount 


GRAPHIC EQUALIZER GAIN VS. FREQUENCY 
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OUTPUT NOISE VOLTAGE VS. 
ATTENUATION 





Fl FCTRIC 





ATTENUATION VS. 
CONTROL VOLTAGE 











B 
E 
> 
=t 
9 © 
> 
Lu is 
c < 
a S 
O E 
. S$ 
oD a 
O° E 
z 3 KR 
5 (CO 
OW 
E 1 
a 0  -20 -40 -60 -80 -100 
ATTENUATION Art (dB) CONTROL VOLTAGE Vc (V) 
© GRAPHIC EQUALIZER VOLTAGE GAIN VS. ATTENUATION VS. 
oS AMBIENT TEMPERATURE AMBIENT TEMPERATURE 
> 0 
© 
Att = 0dB 
Z | || Atr=00B | 
< Ps tf Att = —10dB fs 
ko 0) oe 
Oo +4dB i 
< | | | +4 [| e 
S a ae ae ee Z 
Saad te 
LJ | 
N Zz 
2 
5 < 
Lu 
© 
Te...) -80 
a -40 -20 0 20 40 60 80 -40 -20 40 60 80 
Oo 
6 AMBIENT TEMPERATURE Ta (°C) AMBIENT TEMPERATURE Ta (°C) 
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SERIAL DATA CONTROLLED 8-ELEMENT GRAPHIC EQUALIZER | 





DIGITAL DATA INPUT SIGNAL FORMAT 


DATA 





wo] wi |e] ooo: }o2]oa]o«|os os }or ao ]as [aa ]aa]ae|as [as Lar 





ieee CE EIEM ER BPE EIS Er We Te EIST lta 
DATA sa a 





x : don't care 






: Ich 
: 2ch 
: Both channels 
: Each channel 
: Master VR 

: Graphic pale} 


‘GRAPHIC EQUALIZER 
GAIN DATA 


an [9,2] [00 
| 1008 | 0] 1 | Of 1 
pee 0 PA © )80)) 
6 00] AT 
ee 
ses all O20. 
ae | 
pase Onur 
eer ae EER 
pe OT 
ene Ne dle Oe 
ce | 













wo] i] 2{ 00 os foe fos |o« os] oe or] ao} as | xz aa at Las | ne [a 
pxfofo Boit ATT dat 


DO to D7 are shared as 8-bit ATT data for master VR contro! D-A 
converter, graphic equalizer gain data, and band data. 













Address data 








011110/1 00 


MASTER VR ATT DATA 
pat 726 |5|>4] 0902] 0 oo 
ATT max|]o|O;ololo}ojolo. 
ee eee 
AOE et pt 


Note: The values are as follows when using under 
VNOCi= 7, . 


SSP PEEP f. 


ATT max}} 010] 1/0]0] 0 
eee eeerene geen nee 
ACD OL Ae bel | at 


GRAPHIC EQUALIZER 
BAND DATA 
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SERIAL DATA CONTROLLED 8-ELEMENT GRAPHIC EQUALIZER 





RELATIONSHIP BETWEEN DATA AND CLOCK 





MO M1 A4 AS A6 AT 
CLK | | oncenee | | | | | 
LATCH | | 


DIGITAL CIRCUIT DC CHARACTERISTICS (Ta = —-20~75°, Vcc = + 7V, Vop = 5V) 










"C level input voltage Coie. a Oey 
H” level_input_voltage Voo 
DI, CLK, LATCH, |_-10 | - | 10 | BA | 
pilin | “H" level_input_current RESET, S pins | - [ - | 10 [TBA | 










DIGITAL CIRCUIT AC CHARACTERISTICS (Ta = -20~75°%, Vcc = + 7V, Vop = 5V) 







etree CU CVC SING a 
ftwic [| CLK pulse width(H"level) | BT | ns 
fimo | CLK pulse width(“Llevel) | BT = | ss 
PEt = CUS Sey NG ae eee Bees ee ead Oe ie! 
ECS OSU Oa cee OE 
ftso | Disetup time POs 
fe DION NGS oS re age ee ee Oe) el 
ft. | LATCH setup time | OB | | Ts 
Ss AO OIA NG sa ee ee 
ftw | LATCH “H” pulse width |B 
bait 2st) SRE Oe NOMS aes oan cte ee tet ee ee el ee eee 
RESET _“L” hold_pulse_width ec ee 
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SERIAL DATA CONTROLLED 8-ELEMENT GRAPHIC EQUALIZER 


CLK, DI TIMING 

CLK 

DI 
LATCH TIMING 

CLK 

LATCH 
RESET TIMING 

CLK 

RESET 

{WLR 
Y_ MITSUBISHI 
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SERIAL DATA CONTROLLED 8-ELEMENT GRAPHIC EQUALIZER 


+ 7V) 
Master volume 


M62402GP SERIAL DATA MASTER VOLUME ATTENUATION COMPARISON TABLE (REFERENCE) (Vcc 








{on 


attenuat 
ATT (dB 
Att M 


O}—!1—lO/|O oO 
COlOl/O|—|— oO 
O!l—|O]—/Ol[— oO 
DAic|—|O};O}— oO 
2 POPS 
sla Te Ng 
AS — oO 
— ro) .) 
S| {TBs 


NO) st] Lo ht oO MOIS SLO1o sh —-INIMIT/lO h- | @ 

O;c!}oO};o oO h ]M|m im > ©}0/00};C@!/0 |} 

Py dyddgl | | Pee? uyetdy Pybrbyedg td 
oe el DIOIOILO!l—|I—-—/OlLO]— JK | O]— J Ol/O}]— | Di — | O!l— | O]/O}— JO 
OILOlDO]—[— LOD] H—jHLOl/Ol—JOlOD[_—|—]/Ol— | — | Ol — | — [Ol— | OlO!—|/O};—|/O]@O 
QI— | [OLOD[D]O]—[— JH | H-FOLOl/Ol— [KH] KH (O/OlOl] lH] KH fOlOjOl|—|—[Oj;OJ;oO 
" 


eee erat se) ele p reels 
8 8 = . 
Ch ist ela leh Me fe epe rs) aaah es aed 


IN TO}; Oh |WIMD/Oj;— IN| M|/ T/L; oO DIDO! (NIM) A ILLO|O/R | O|M|O 
mm); MIMI M/MO/ MMi si sis sis [sie Sp PLO FLO FLO | LO 7 LO FLO FLO | LO LD | LO | CO 
Bent es Ws ee WS ie Sas ae ee ee Pe A ee Pee RE ee ds as af 
OLOLOLOlSOJOlOl ole |e | -[el— OLOlOJO;O;OlHfr lel oi O}O,O|Ol—|— 


Peal abe ees) oh tlie 


Ol—|NIM|[tlOlOl/M |DaIMIO|—INImMitlwWololnjalo 

JN FOO | SF LO OP [OOP] mp ee fe pep eHl ell AU AUN IAININIAN IAIN |S 

hae eg Seep bee lh et ak a OR ie Pa aeh e ee et de ee 

Ol—-lol—l=lololAlalelHelHlHAlolo/S/S[—lH—lH|HlololSlolie—|H—l/Hi=jojola 

QI |e {[OlLOjJO!Ol]O};oO we ee ee OlLOIOILOIOlLOIlOlO perp cope lol el |e 
" 


ele. = 


Serial data 


Master volume 
attenuation 
ATT (dB 
- 6] 
—7l 
-— 72 
—78 
—79 








Serial data 






Master volume 
attenuation 
ATT (dB 

— 33 
—47 





Serial data 
D7~DO 


Master volume 
attenuation 
ATT (dB 

— 30 





Serial data 





a 
TTT 
Race e pok ae | 


At So 
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_ SERIAL DATA CONTROLLED 8-ELEMENT GRAPHIC EQUALIZER 


GRAPHIC EQUALIZER CIRCUIT RESONATOR BLOCK APPLICATION EXAMPLE | 


1 LR2 


C1 (0.15 uF) 0.15 uF 0.056 uF 0.022 uF 0.01 WF 


> 100k 100k 100k 100k 100k 


E>) $ | 2 Py lb) ee ee Fie Se} 


100k 100k 100k 






3900pF 1500pF 680pF 


C2 (0.27 uF) 0.27 uF - 0.1 uF 0.047 uF 0.018 nF 6800pF 2700pF 1200pF 
THEORETICALL VALUES 
fo (65Hz) 65Hz 174Hz A404Hz 970Hz 2. 5kHz -6.46kHz 14.4kHz 
Q- (1.67) 1.67 1.67 1.52 1.66 1.70 1.66 1.68 


FREQUENCY CHARACTERISTICS 


RESPONSE (dB) 
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RESPONSE VS. FREQUENCY 








= a a ee 
oe Et 
PLAN ACAUARRRT TIT 
a LIKE LN SCSSON 
AW LK. Te yee pT 





oa an i 
5 Bee Ps sc Ox Reet 

SIKORA RI at 
vast DNAS 7 TTT 





AN 
Cc 







FREQUENCY (Hz) 


woot LIT ETT ETE TTL 


1 


2nvR1i-R2-C1-C2 
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M62402GP 


SERIAL DATA CONTROLLED 8-ELEMENT GRAPHIC EQUALIZER 





APPLICATION CIRCUIT EXAMPLE 









2.2 0 150P 3.3u 
Audio in—O4 a + ‘ss Audi 
1M 0.0184 1M 68007 4M 2700P se 
12.2 O 
oof] 99] | 98] [97 's8|}87|/86|/85]/84|/83| [82] {81 se 
80) 
$s 
7 
E LATCH 
5 RESET 
Lok O O Oo OeO™"O = 70 CLK 
7 - g 
Dy .. 
5 O40 
+ 5V 
700 4100}. 


Y2-4 4932) 310-9 


ED CD ee Ee 
6-bit latch and level shifter 


g 
ig 
5 
g 
a 
z 
2 
g 
a 


O17], O |] D]| Om oO 
N]] a yp By] or ~ 


: 


tq ¢q ea vad SQ 930d 20 


jUeLUBas4 


Ye-Y_YOre! 319-9 


Fe 


— 
' k | 6-bit latch and level shifter 


yore] 119-g FF) yore) 319-8 


4BPBAUOD VY /G 





22} JIS [OAD] PUL LYE 314-9 YDeD O| 


OT ory) Oli, Ory] Oly] a OD 
HEP OTT OD TiN tf} OT] oO _- 


[| 
Oly] Of] oO 
— Fim ft] @ 


Audio 
out 


150P 8.3 us 1 Ok 
+ 


Audio in —>O- 
Note: A 1MQ resistor should be inserted between (f11, f12,---f20) and Vin1G (pin 86), and between (f21, 22,---28) 
and Vin2G (pin 45) to reduce the noise when switching the graphic equalizer. 
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SERIAL DATA CONTROLLED 8-ELEMENT GRAPHIC EQUALIZER 





USING THE GRAPHIC EQUALIZER AMPLIFIER 


Gv = -9.54dB 
x 1/3 amplifier 


Gv = -10dB~0O~ +10dB 


Vin1B (10k) Vout1B VinIG 


a. (30k) 
47k 







‘ \/ 
— 3V 
Cref voltage 


Boost, cut 
switch 


| 244k 


Analog switch 4.12k 

for setting graphic 

equalizer gain 8.46k 
25.83k 


4.0k 









Assuming — 6dB is 
specified with equalizer 










loves TV 


Vout1G 


The breakdown voltage (between drain and source) of the 
analog switch used in this IC is approximately 8V. THerefore, 
the voltage input to the graphic equalizer amplifier (Vin1 or 
2G) must satisfy (Vinl or 2G) — (-Vcc) S8V- (#). 

An equalizer effect can be achieved without lowering the 
dynamic range by connecting a X 1/3 and x3 amplifier 
before and after the graphic equalizer amplifier and shifting 
the DC voltage to — 1/2Vcc level as shown in the above 
figure.(The DC voltage of the graphic equalizer is fixed 
internally at — 1/2Vcc). | 

The above condition (*) can be satisfied by connecting 
a diode between the graphic equalizer input pin (Vin1 or 2G) 
and GND in the direction shown in the figure. 


Graphic equalizer variable gain 


Gv=+9.54dB 
x3 amplifier 


VoutlG ViniL (30k) Vout1L 


OB © 
(10k) da” OR 


Rear stage amplifier 


(150p) 
Graphic equalizer 


NF amplifier 


VinG 


<— f18 


+ VCC 
: + 7V 


Voutil 


| 6VP-P 
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MITSUBISHI SOUND PROCESSOR ICs 


M62403P,FP 
AUTOMATIC POWER SWITCH WITH EQUALIZER CONTROL 


DESCRIPTION | 

The M62403 is an IC best suited to the amplification of small audio signals, such as are 
produced by headphone tape cassette players, to distribute to active speakers. 

The IC has two functions, auto power switching on/ off circuit and atomatic loudness 
control, which realize low power dissipation of batteries that drive active speakers. 
Application of the M62403P,FP include controlling active speakers for small audio systems. 


FEATURE 

Mi Wide supply voltage range (Vcc = 3.5~12.5V). 
M Auto power control ON/OFF. " 
Mi Capable of direct driving of power transistor (PNP type) e on” 





Mi High sensitivity in detection of audio signals , 
(3mVrms typ.) : 

M Automatically holds in on state for preset time Outline 16P4(P) 
(timer function) 2.54mm pitch 300mil DIP 

MELED drive pin built-in for alarming operating conditions. Senn Seo ney) 

WM Supply voltage monitor function for prevention of leakage 

of battery liquid. 
M Automatic loudness controller built-in. 
Mi Capable of controlling frequency characteristics correction 





time. 
RECOMMENDED OPERATING CONDITIONS _ Outline 16P2N-A(FP) 
bhi itn ake cabale teresa eauvotes a Pa 1.27mm pitch 300mil SOP 
Supply voltage range Vcc = 3.5~12.5V aan Olea ena 
Rated supply voltage iisyeiGh 6 6a eo sS0 0 De Wale wraie: wale iealle ons ing ee" 8 6,%epo eieiese steers Vcc = 6V 
Rated dissipation voltage ssrrtrirrrrrrtreees 1000mW(¢P) 


500mW(FP) 


SYSTEM CONFIGURATION 


HEADPHONE 
CASSETTE PLAYER 


HEADPHONE CD 
BEF 


| ie POWER AMP. IC / \ 


SMALL 100 tk 10k 
AUDIO 100 tk 10k 


SYSTEM 


M62403P,FP 
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MITSUBISHI SOUND PROCESSOR ICs 


M62403P,FP_ 


AUTOMATIC POWER CONTROL WITH LOUDNESS CONTROL IC 


PIN CONFIGURATION 


Outline 16P4(P) 
16P2N-A(FP) 





IC INTERNAL BLOCK DIAGRAM 
Vref 





AUTOMATIC POWER CONTROL BLOCK 


(16)-—6) 


GND Vcc Unit Resistance : Q 
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M62403P,FP 


AUTOMATIC POWER CONTROL WITH LOUDNESS CONTROL IC 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 


Symbol 


















> 


[Pa | Power dissipation | 1 000(P) /550(FP)_ | mW _| 


ELECTRICAL CHARACTERISTICS (Ta =25°, f = 1kHz, Vst = Vcc, unless otherwise noted) 


































































[Supply voltage | 35 | - | 125 

| 6 | Vin=0V | = | 500 | 600 | LA | 

ie eet WIN OM ee = OO 000! Any 

epee es 

[raed oes OL QO mand 

g | Sink curent of C1_ | 6 Vin = Veo, Vel = 1V 2.5 

ae [BE Resistance of mex vw=22v _ [Yeoe=220n¥rns|_ 70 | 90 | - | ko | 

Voltage of DRO |: Vin = Vref ie le he Mee) kG 

| Ss vwavoo | lon=20mA_ | - | 100 

2 Sturaion votage of OR |g — yeas [Ior=30mA | - | 150 | 300 | mv_| 

5 S44 ww-o | De ee li ee Me | 

lsource : Source current of ID eo : lp = GND sil aha tN 

8] vw=veo | 

a ssl | 64 | 8 | 98 | mA | 

Voltage of signal detect =| 6 =| Cn=0.015uF | 2 | 8 | [Vrms | 

[Wake up voltage = “ase | | CC ST OB OV 

Mocore [| Dead cirouit_ current 6 | Var= OV, Vn= OV = =e 10: a 

REFERENCE CHARACTERISTICS (Ta = 25°, unless otherwise noted) 

Parameter Unit 

[Resistance of EOC | Cd A kK 
a sec 

3 

|R@ | = [Resistance of Vn | Cid OK 

| ton | 8 
ftom |g msec 

| = | & | Limit of frequency Cvret = 22u F, Cvin = 0.015u F 








MITSUBISHI 
ELECTRIC 4-41 


MITSUBISHI SOUND PROCESSOR ICs 


M62404P,FP 
BUILT-IN AMPLIFIER TYPE ANALOG SWITCH 


DESCRIPTION 
The M62404 is an analog switch IC with a built-in amplifier, which is an optimum device 






for high-quality sound correction for, example, Hi-Fi VCR applications. 

With a voltage applied to the control pin, the IC offers the capability to select tone 
quality in three modes. 

The IC can be used in TV sets, as well as in Hi-Fi VCR. 


FEATURE 

Low distortion ratio (f = 1kHz, Vo = 1Vrms) 
THD = 0.002 % (typ.) 

MI Low noise (Rg = 2.2kQ). Vu = 1.7 un Vrms(typ.) 

M2 channels of 3 mode selectors built-in. iil . 

M@iCan be driven by either single or dual power supply. | . Outline 20P4(P) 





2.54mm pitch 300mil DIP 
(6.3mm x 24.0mm x 3.3mm) 





RECOMMENDED OPERATING CONDITIONS | 
Supply voltage ranges Vcc, Vee = + 4.5~7.5V Outline 2OP2N-A(FP) 


Ge, | 1.27mm pitch 300mil SOP 
OG Nee eek (5.3mm x 12.6mm x 1.8mm) 


Rated supply voltages ssrcrtrsersereereeeeeeens Voc, Vee = + BV 
or Vec=+12V 

Rated dissipation voltage sss str trtrrtstsrsrtrterrreees 1000mW(P) 
550mW(FP) 


SYSTEM CONFIGURATION 


INPUT SELECTOR | M62404P, : | VOLUME CONTROL 


POWER AMP 
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4-42 WELECTRIC 


PIN CONFIGURATION 


CHA AMP OUT1 

CHA AMP IN1 

CHA AMP OUT2 

CHA AMP IN2 
CHA IN 


CHA AMP OQUT3 
CHA AMP IN3 [8 | 


di‘dv0vz9oIN 


CONTROL 


MITSUBISHI SOUND PROCESSOR ICs 


M62404P,FP 


BUILT-IN AMPLIFIER TYPE ANALOG SWITCH 


CHB AMP OUT1 
CHB AMP IN1 
CHB AMP OUT2 
CHB AMP IN2 
CHB IN 

CHB OUT 

CHB AMP OUT3 
CHB AMP IN3 
Vcc/2 

GND 


Outline 2OP4(P) 
20P2N-A(FP) 


IC INTERNAL BLOCK DIAGRAM 


CHBAMP CHBAMP CHBAMP CHB AMP CHB AMP CHB AMP 
OUT1 IN1 OQUT2 IN2 CHB IN CHB OUT OUT3 IN3 Vec/2 GND 


(20)—- (19) - (18) - 07-18) - 8) - 04) - 03) - 12)-- 0) 


CHA AMP CHA AMP CHA AMP CHA AMP CHA IN CHA QUT CHA AMP CHA AMP Vcc CONTROL 


OUT1 IN1 


OUT2 IN2 OUT3 IN3 
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M62404P,FP 


BUILT-IN AMPLIFIER TYPE ANALOG SWITCH 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) 









| Pa | Power dissipation | (1000(P)/550(FP) _ | 
Thermal derating (Ta 2 25°C) 


ELECTRICAL CHARACTERISTICS (Ta = 25°, unless otherwise noted) 





















[ems [emer [tere a 
Hee] | Greit eurrent __ ee tN) cee hema 
(Crosstalk Ci = THz BW: 5OOH2~SkHz | | C0 | | BC 
| Input offset voltage = (“a ‘ast s—“‘“(‘(‘(‘(;(‘;(<S;S*S™™SC*rLC OC CdS = mv 
fils | «, [Input bias current | (iss:*~*~“‘“‘(CSCS:;C;C*C*drSC=:«C*dL:CT =A 
Se HON OCK MOISE Serre acl canes ee ee a ate es at Oe 
THD S f= 1kHz Vo = 1Vrms oe OOON | 
SR © Sle Wate ee hn a i ae ne 20 see 
2 f= IkHz THD = 0.1% steel B= Vis), 
| input referred noise voltage | —i—‘“‘“CS;™S™COC(*LS ~ «C&C | =| Vrms 
| Maximum output load current | Isink/Isource = —Ci|CO | = OT 200 | mA | 
5 [Input offset voltage = | —“‘“(;(‘“‘“(‘(‘(‘(S™S (Cd UH Ud] hr = | mv 
fils | & [Input bias current | —“‘“(‘(‘(‘“‘(‘(C‘*S*SC*ésYC C:C*diLS$*S<SMXO T= | A 
E | Total harmonic distort ss || f=1kHz Vo=1Vrms_ | 0002 | - | % 
ge JOSIE SAO a ce pa ee ee a ee Ve 
= | Maximum output voltage | f=1kHz THD=0.1% = | | 8B | | ems 
© | Maximum output load current | Isink/Isource == C—‘YC«CAOC | —_~—C| SO A 
fist x| Input bias current — | i™—~—“‘“(C(C(“(‘(‘“‘(:;‘S;*sST HH C*iEC OT = | A] 
| Total harmonic distort | f= 1kHz Vo=1Vrms | 0002 | - | 
= “[-Maximum output load current | Isink/Isource = C—C—C—é~sESCOC |. = S| A 
ae en a ee a a rae te noes ede lO OO Wee 
Pe ee tee See ae ee ee ere ies ee ON ee OO, 
GS rrr—S i(‘“‘(‘(‘C;O™SCCCC*: T= Vc 
APPLICATION EXAMPLE 

M62404P, FP | VOLTAGE GAIN 







BASS SOUND 
ENHANS|S 





. ao 
mh, n¢ »))) LS 
: 6 
‘ASS SOUND REDUCE 2 
<< 
© 
) O 
1. Bass Sound Enhansis=™|t has powerful sound video tape = 
(Boost) (When video software tape listen) 5 
2. FLAT =™ Uses normal mode 2 
' 3. Bass Sound reduce= Reduces noise 
(When original video software listen for 10 100 ~ 7K 10k 
mg canna) FREQUENCY f (Hz) 
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MITSUBISHI SOUND PROCESSOR ICs 


M62405P 


’C BUS TV ELECTRONIC VOLUME CONTROLLER 
WITH SURROUND CIRCUIT 





DESCRIPTION 
The M62405P is a sound controller developed for TV, it has a built-in volume, tone 


control, surround and mute circuits. These blocks except the mute circuit are controlled 
via I°C bus. 
The controller is also applicable to other appliances such as home audio. 


FEATURES 

M Controlled via |?C bus system 

Mi Sound volume, quality (bass & treble/bass boost) and field 
(surround effect) are adjusted at the front row of power 
amplifier. 

Mi Geared to analog sound signal processing. 

Wi Serial — parallel extenstion port (5-bit) 

i Analog/digital-mixed |C realized by FULL-CMOS. 

Mi Maximum output voltage 

shdienetgittien shee 2.4Vrms(Vcc = 9V, THD = 1 %) 


srdansiia Seah eniien: 0.005 %(BW =400Hz~30kHz) 
Wi Built-in analog signal reference voltage circuit (1/2Vcc) 





RECOMMENDED OPERATING CONDITIONS Outline 52P4B 
Supply voltage rangerssssccescrsteteeteeetetese eens eee Vcc = 5~9V 1.778mm pitch 6O0Omil SDIP 
Vise AY (13.0mm x 45.85mm x 3.8mm) 
Rated supply voltagec:::ccccrscerereteteeteeetseeeeneeeeeeeeens Veco = 9V 
Vpop = SV 
Rated power dissipation srrrtrteserteteeeseeeeeneeeeeeeeeees 1100mW 


SYSTEM CONFIGURATION 


INPUT SELECTOR 
() (‘ANALOG SW) M62405P 
INPUT TONE | | , POWER AMP 
SELECTOR CONTROL BASS | —— ar Loh 
al 


BASS/TREBLE  syrROUND VOL/BAL BOOST = MUTE SPEAKER 


VIDEO if . ) 


| | oh kG Roh 
VIDEO 2 > . ae ig SPEAKER 


O 
M52470AP RESET 
M52471P 
eee | C-BUS | 


OUTSIDE CONFEOL MUTE 


2 | °C-BUS LINE 
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MITSUBISHI SOUND PROCESSOR ICs 
M62405P 


PC BUS TV ELECTRONIC VOLUME CONTROLLER WITH SURROUND CIRCUIT 


PIN CONFIGURATION 


TONE 


SURROUND| FILTER [8 | 
LCH-OUT [9] 


BASS BOOST 
FILTER 


GND 


BASS BOOST 
FILTER 


VOLUME RCH-IN 


dSO0vcowN 


BASS BOOST 
FILTER 


OUTSIDE 
CONTROL 


Outline 52P4B 
NC : NO CONNECTION 


IC INTERNAL BLOCK DIAGRAM 
A QO RCH-OUT 


5lk 4 2 
0.0224 1500p 0.033. 0.68, 2.2k 2.2 fC-BUS 
+ f ag VDD SCL SDA 


2.2 2.2u 51k | 
RCH-INO—4f 4 0.033, MUTE DGND 


V7 
52] 151 oy ma Ta 47| {46} {45} [44} {431 [42] [41] 75) BS 38] {37} {36} {35} [34] {33} [32] {31} {30} {29} {28} [27] 
hd | 


’C-BUS 
TRANSCEIVER 


oe | 


12k . 
| Eee ed sale 

Fae oe eee ee eee eee eee eee 

+ + 
LCH-IN O--# Ni GND mz AT 
C ; es T 14 Pe Lu Da D3 Dz Di Do 
0.00474 | 0.033 
2 2y 


2.2 
- rs vec OUTSIDE CONTROL 
0.68 10.0033u _— 


0.022) 0.0027u 


33p 351k 


7 © LCH-IN 
Units Resistance : Q 
Capacitance: F 
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M62405P 


PC BUS TV ELECTRONIC VOLUME CONTROLLER WITH SURROUND CIRCUIT 





PIN DESCRIPTION 


Pin_No. 


IN1 : : 
t 


TONE1 
FILTER 


TONE2 
FILTER 


TONE? OUT Tone output terminal 
TONE2 OUT : 


BASS BOOST 1 
FILTER 







Connected with capacitor to compose a high/low range band-pass filter 






Connected with resistance and capacitor to compose a resonance circuit 


BASS BOOST2 
FILTER 


OUT 1 
ene ok Surround input terminal 
SURROUNDZ2 IN : p 


oa Surround phase modulation terminal 


SURROUND2 OUT 
VOLUME2 IN 


© GIS SSBsaoeoeo 




















® 
® 
[| @ | RESET Reset terminal (High RESET) 
@ D4 
@ D3 Outsi : 5 : 
a 52 utside control terminal that converts the serial data of I?C bus into patallel data, 
8 D1 and outputs 
@ | DO 
| Data signal input terminal 
f @ |GND — | Analog system GND terminal 
Digital system GND terminal 
Digital system supply terminal 
Mute terminal (High->MUTE ON) 
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PC BUS TV ELECTRONIC VOLUME CONTROLLER WITH SURROUND CIRCUIT 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) 












| Symbol | Parameter | Ratings | Ui 

[ Neel. = J Supply woltage == 2 ON 
| Pa | Power dissipation | 00] mW 
mw /C 


ELECTRICAL CHARACTERISTICS (Vcc = QV, Ta= 25°, unless otherwise noted) 


i Limi 





c+ 
o” 








er eae 
| Maximum attenuation —=S«d Ar=-@SSC=~C~—SCSSY = 804 
PAA |3| Attenuation error —SSS*d ATT =O [=20 [01 
rats _|S[swp SSCS SF 
Genss)B | g| Bass boost ——SSCS~‘“~*~sd STO SCSCSC~“~*~“~“‘—~S*S*S*S*S~SS | 
F Gieassy0 |] Bass cut ———SS—~diCSF 1008 
"GcreeyB || Treble boost S—*d CS Vk [9 [121 
Feels es orton toed aneecteteaanere te ae 
Total harmonies distortion f= Titi, Vo= O5Vims, At=0 «(|= +0008 | 
vino [Output noise voltage —~=S~CATT = 0, Ro =O, DINAUDIO. ——~+| =~ __‘10] 
THO=1% Pe ai 
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PC BUS TV ELECTRONIC VOLUME CONTROLLER WITH SURROUND CIRCUIT 





RELATION BETWEEN DATA AND CLOCK 


a 


SCL | a 3 
START STOP 
DATA FORMAT 


24-BIT SHIFT REGISTER 


[EEE EE PEER Reb tase EEE 









S eae VOLUME 


| 
—heatoy 





0: STEREO SURROUND mf : ee as 
1: MONAURAL SURROUND : 
01: VOLUME 
1: TONE 


10: SURROUND ON 
00: SURROUND OFF 


0: EITHER CHANNEL 
: BOTH CHANNELS 


_ 





O: Leh 
1: Reh 
ADRESS MODE SELECTION _ DATA 
Ma $$ Na ee 
! | (SUB-ADRESS) - 
MITSUBISHI 
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PC BUS TV ELECTRONIC VOLUME CONTROLLER WITH SURROUND CIRCUIT 





VOLUME CODE 


oe cde 





H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 


Prin ee ee ee oe eee rr eae 2 ere a ee SS 
Sage ae eee eee as ee eee 
(here ae eae neers wees 
ee eas ea ee ee ee ae ee a ee ee 





EFFECT ADJUSTMENT CODE 
EFFECT 






@ 
Nh 





Gr ed A ade Be ke a 
FF Saat Fe 
OF or ae oe 





H 
L 
H 
L 
H 
L 
H 
L 
H 
Ls 
H 
Ls 
H 


eS ae ee Pe ee eae 
ee ee ee ee ee 
eee a eee ee 
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’'C BUS TV ELECTRONIC VOLUME CONTROLLER WITH SURROUND CIRCUIT 


NOTES FOR USE 

Exterior bass boost constants 

@ Set resonance resistance Rl at 2.2k or higher, according 
to the capacity of resonance amplifier. 


@ Bass boost gain is 10dB max 
@ Where f = 100Hz, Gv = 10dB and Q = 1, the respective 
constant values are as follows: 
C1 =0.68 u R1 = 2.2k 
C2 = 0.033 u R2 = 51k 
Rf = 4.7k 





M62405P 


0.68 0.0033u 








51k 
TYPICAL CHARACTERISTICS 
MEASURED ATTENUATION VS. 
THERMAL DERATING SET ATTENUATION 

10 
SCs 
5 1200 eS ig 
EE st = OdBm 

2/90 

SCENE 


ee eee eee 
Pee e Se eeee 
eater eS eeee 
eS Hea Niet ts 
eee eee 
feels eI sINaS 


~ 90 
0 25 50 75 100 125 O -10 -20 -30 -40 -50 -60 -70 -80 -< 
AMBIENT TEMPERATURE Ta (°C) SET ATTENUATION (dB) 


@ MiTSUBISH 
ELECTRIC Aaa 


- 40 
~ 50 
- 60 
= 70 
~ 80 


POWER DISSIPATION ( 





Sea ATTENUATION (dB) 
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FC BUS TV ELECTRONIC VOLUME CONTROLLER WITH SURROUND CIRCUIT 





VOLTAGE GAIN Gv (dB) 


OUTPUT NOISE VOLTAGE VS. 






ATTENUATION 
= 100 

—E 7 

> 

a 

w «3 

a 2 

3 

S 10 

ne: 

S Seis Pee ed 
ae sera eyed + ~ 
Bee ie Teed 

a. 

J 

© 


-80 -60 =e = 20 
ATTENUATION Att (dB) 


BASS BOOST VOLTAGE GAIN 


LAT Ee RLS 
Ro eee RNa isi ena 
PLATT Ur 
PLATA ET 
PLATT NG 
ate e we Hh 
eA ele ee aes sie 

Peet 
See aS leat Me 
a 


10 25 STi o9 2 3 Slay 23 311 OK 
FREQUENCY f (Hz) 














TOTAL HARMONIC DISTORTION VS 
AMBIENT TEMPARATURE 


Voc=9V, Voo=5V, ATT=0dB | | | [| | 


T SURROUND: OFF 






++ £=20kHz, a 5Vrms ap 


-60 -40 -20 O 20 40 60 80100 
AMBIRNT TEMPARATURE Ta (°C) 


0.001 


TOTAL HARMONIC DISTORTION THD (%) 


VOLTAGE GAIN Gv (dB) 


TOTAL HARMONIC DISTORTION THD (%) 


Oo 


o 
oO : 
= ON NW ON Nw ON— 


TONE FREQUENCY CHARACTERISTIC 





UT TY PATE 
UL AAT UN Po 


2357 2357 
0 


1k 10k 
~ FREQUENCY f (Hz) 


2357 
100k 


TOTAL HARMONIC DISTORTION VS. 
OUTPUT VOLTAGE 


B.W.= 400Hz~30kHz 
Att = 0dB SETTING 











mio Poe Pa 


aii eee ee 
HE 
Sa 
|_| 
- 
pa 
eal 


0123 97, 23 97,, 


OUTPUT VOLTAGE Vo (Vrms) 





OUTPUT NOISE VOLTAGE VS. 
B AMBIRNT TEMPARATURE 

E 100 

> 7 Vec=9V, Vop=5V 

a BW: 10~30k 

<3 fVin:GND SHORT 

z 3 é 

> TONE: FLAT 

Ly 2 FBASS._ BOOST: OFF 

<< 

= 1) a 
=. 3 

db 4 

S 3 Pai ae 
t 

=) 

O 

} 

a) 

© 


-40-20 0 20 40 60 80100120140 


AMBIENT TEMPARATURE Ta (°C) 
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ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR 4 LOUDSPEAKER APPLICATIONS 





DESCRIPTION 
The M62406FP is an IC developed for car audio systems. It contains master volume, 


loudness, 3-band tone, and fader volume controls. All these blocks are controlled by serial 
data. As the loudness gain is also variable by serial data, it is possible to set loudness 
characteristics separately from the value set to the master volume control. 

The IC is suitable for use in home-use audio systems and TV sets, as well as in car audio 
systems. 


FEATURES 

Mi Controls sound volume (master and fader volume controls) 
and tone quality (bass, mid, treble, and loudness controls) 
at stage before power amplifier. 

Wi Designed for analog voice signal processing. 

Wi Uses serial data to contro! sound volume and tone quality. 

WM Full-CMOS IC realizing mixed analog and digital blocks. 

MI Maximum input voltages srt ttt 2.8Vrms(Vcc = 8V) 

WM Total harmonic distortion factor street 0.005 % 

(Bw = 400Hz~30kHz) 
Mi Built-in reference voltage (1/2Vcc) for analog signals. 





Outline 64PEN-A 


RECOMMENDED OPERATING CONDITIONS 0.8mm pitch QFP 
Supply voltage range: Vcc = 6~9V, Voo = 4.5~5.5V 8 Omnis Onze) 
Rated supply voltage 4 Senedd ep vias osden eee cheese Vcc = BV, Vop — 5V 


Rated dissipation voltage ee ee ee ee ee ee ee 800mW 


SYSTEM CONFIGURATION 


M62406FP 


CD PLAYER 
or 
CASSETTE TAPE DECK 
FRONT REAR 


or 
FM/AM TUNER LOUDSPEAKER LOUDSPEAKER 


or 
DAT/MD/DCC 


MICROCOMPUTER 
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ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR 4 LOUDSPEAKER APPLICATIONS 


PIN CONFIGURATION 


LOUD IN2 [49) 
- VOL OUT2 


VOL IN] 
VOL OUT1 
LOUD INT (64) 


M62406FP 


TONE OUT2 
FADER IN2 
REAR OUT2 
FRONT OUT2 


19} REAR QUT1 
FADER INI 
TONE OUTI 


Outline 64P6N-A 


IC INTERNAL BLOCK DIAGRAM 
1/2Ve0 wf 90000 2.24, 1000p 2.2u = 0.0224 1.5 0.0022 O.15u 2000p 0.015 
2k 12000p 


r--@ OOD ODD OOO OOO L 1000p 
| aes : 
50k a 
nro 
“ae 
css 


100 z are te 
15000p ' 
ie 68k 68k 68k 
15000p 
69) fee | et (te Le ee ee 


Usa 


1° FEAR OvT2 
1° FRONT ouT2 
——AGND 
RESET 
© CLOCK 
DGND 
> DATA 
© VoD 
o ST 


o VCC 


Ich 
F-° FRONT UTI 


Ich 
F-° pear OUTI 


2.2 


L.@-@-@-®-©-9-@-©-®- @-O-B-- @-6-©.- ©- 


1000 
OOD -O}-OD - D-DD - @-O19-- : 


1/2V0c <—yw-— 1000p 2.2n 0.022n 1.5u 0.0022u O15u 200 0.0I5u Ce ee 
12000p 
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ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR 4 LOUDSPEAKER APPLICATIONS 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 


[Pa | Power dissipation =| BOD MW 
[Ke | Thermal _derating | Bm 











=|3 
3/= 


ELECTRICAL CHARACTERISTICS (Ta = 25°, Vcc = 8V, unless otherwise noted) 























Circuit_current eae ae ee oe et | 
| Att. max PATHVO=-@m CTC =| S90 | -80 |B 
< | Att. error PATmo=O i HO | OO] 20 | BL 
rasa la al vonage cal [Vins 100nVems f= 7OH2 iY | a [15 | a | 
 GitouoH | 2 2 aes | Vin=100mVrms, f=10kHz | LT | OT | 87 | BY 
=| Maximun input voltage | THD=1% iTS 2 | 2B | | Vis 
|Bass boost, CT P= 100K es et—“(‘“C;*™S;C*rLS OCT: 12] 15 |B 
{Bass cut Cd F=100Hz2 ec —“(tsws*~‘“‘CSC*d CS | 12 | -9 | cB 
Sal| MID boost t= tkKHe  t—“‘“RS OBC 
Ga|MiD cut tke I | 12 | 9 | BT 
a" | Treble boost Pf=10kHz CTI 
bs [Treble cut CT f= 1OkKHz Se  t—“‘“ CS™O™COC;!CL IS | -121 -9 | cB 
| ArrreD) | & ATT(FED) = © | - [ -90[ -74 [| aB 
THD=1 % = 
ae f=1kHz, Vo = 0.5Vrms, loudness = off, 
Total harmonic distortion Aeros = Oo Nae ey p= 0.003 | 0.05 % 





ATT(VOL) = O, ATT(FED) = O 
Rg = 0, BW: 10Hz~20kHz 






on 

rE 

< 

3 

a |. 


Output noise voltage 







ATT(VOL) = ~ ©, ATT(FED) = — © 

















VINo2 Rg = 0, BW: 10Hz~20kHz Vrms 
Fai a oe 


* For Loudness characteristics and Bass-Treble characteristics, don't consider outside C, R error. 


TYPICAL CHARACTERISTICS 


THERMAL DERATING 
(MAXIMUM RATING) 


POWER DISSIPATION Pa (mW) 





0 25 50 7585100 125 
~ AMBIENT TEMPERATURE Ta (°C) 
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ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR 4 LOUDSPEAKER APPLICATIONS 





TIMING DIAGRAM 


Mo Mi | Ao Al A2 A3 | 
ee FLL LP 


DIGITAL PART DC CHARACTERISTICS (Ta = —-30~85, Vcc = 8V, Vop = 5V, unless otherwise noted) 









ae Limits 
Symbol Parameter Test conditions Min 
ViL low-level input voltage ; ~ 0.2VoD V 
DATA, CLOCK, ST 
High-level input_voltage 0.8Vop 
low-level input current P10.) = |. 10. 
DATA, K, 
High-level input current Vi=Vop Se ee eee 











ae ere 
Min 





CS UN eee oe see ee eg 

| Pulse width (H"level) | OB T= T= Ts 
CLOCK | Pulse width (“L'level) | BT = ss | 
SIGE VNC 6 one cores ase eg Pe ee | Oe Me 
RUMOR cee ke cee ten ee et eee ee eee 
ya ge UD TON a a eee | OM | 
EON ee eee eee eee | OM ee ee 
EN ce ce ee ee OO ee ces 
ST [Hold time P= 

| Pulse width OP 


CLOCK, DATA TIMING 


DATA 


ST TIMING 


CLOCK 


ST 
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ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR 4 LOUDSPEAKER APPLICATIONS 





DATA FORMAT 
CHIP SELECT 
[sel 
fofofofolo] ——_arrenuaror wees |} 
ifofofs 
} Prey | 
] TONE x > Bass 
or O01: Treble 
esl Ot! 10: Mid 
ee 
fifo oe x | | x | 0: Front 
O: Ich 
is rey | [ees [eff] Line 


1: Side channel 


0: LOUDNESS OFF 


00 : ATTENUATOR 1: LOUDNESS ON 


01: TONE 
10: FADER 
11 : LOUDNESS 


' 
‘ 
' 
' 
' 
' 
' 
‘ 
( 
' 
1 
' 
' 
' 
' 
' 
' 
t 
' 
' 
' 
' 
| 
' 
' 
' 
t 
' 
i 
' 
4 
1 
' 
t 
' 
‘ 
4 
! 
| 
' 
t 
t 
' 
1 
1 


0: Both channel 


| 
1 
' 
4 
' 
| 
| 
| 
( 
t 
t 
{ 
' 
‘ 
1 
| 
! 
t 
| 
4 
' 
4 


Mode select Data Address 


ATTENUATOR CODE 





2b eke ae fe a eS ee Se a en a a a a I 
io he Po Se ee oP inn Foe oe Sel os Se iG ce ee oe a i i at is ae. Se a 
Pe Ae ae ea pk a > Se a SS a Se i Oe oe ee ee ae 
i Ur VES uke ee a ee ae ee a Se ee Se i ee ek es i Ee 


H 
H 
L 
ia 
H 
H 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 
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ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR 4 LOUDSPEAKER APPLICATIONS 





TONE CODE 


Poe ee ase a es i 
Ber 2 Eee eee ee 
DCIrrrrrreerrerrre 


FADER CODE 


OdB 
— 1dB 
— 2dB 
~ 3dB 
— 4dB 
— 6dB 
~ 8dB 


— 10dB 
=20b 
— 14dB 
=160dB 
— 20dB 
— 30dB 
— 45dB 
— 60dB 
— © dB 


ae eo tae ie I a se eS CE 
OR ie. ee Re es 
ON Ge ke, 2 ee ee ee ee Se eee ee 





PR BS a Be at, ea ce oe a ee ot ie 


_ LOUDNESS CODE 


LOUDNESS 













rararara@ 


Hreerees] o 


-reeeeea|@ 











FREQUENCY RESPONSE (TONE) 


exe 


Ain: 2 : 


| 
| 
DX 







oO 





ol 


oO 





RESPONSE (dB) 
on 


| 
co) 


sg 
Te 5 


100 1,.00k 10.0k 100k 


Th 
ft 
Rl 
yi 
it 


FREQUENCY RESPONSE (LOUDNESS) 








FREQUENCY (Hz) 


RESPONSE (dB) 


100 1.00k 10.0k 


FREQUENCY (Hz) 
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JMLJ la 
IHSISNS_LIA ; 


NA mod 


1/2VCC ING} 







§1/2VCC OUT 


12000p 


MID 


TREBLE 


15u 
1. 2k 







—P ;1/2VCC 


; ; OUTSIDE PARTS 


Units Resistance : Q 
Capacitance : F 


(AqIS 491) 
LHINDHID LNA IVAINOA dag0rZ9IN 


SNOILVONIddV YSNVAdSGNOT bP HOS HATIOWLNOO ANOL HLIM TOULNOD SWNIOA DINOWLIATA 


dig90rc9IN 


SDi YHOSSADOUd GNNOS IHSIEGNSLIN 
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SERIAL DATA CONTROLLED WITH SURROUND 
__5-ELEMENT GRAPHIC EQUALIZER 


DESCRIPTION | | 
The M62408FP sound controller is suitable for use in home audio systems. It has a built- 


in 5-element graphic equalizer, master volume control and 2 channels of surround muting 
circuits. All these blocks are controlled by serial data. 

This sound controller is used to process small analog signals in the power amplifier front 
stage. 


FEATURES 
MVolume is adjusted by master volume control, sound 
quality by graphic equalizer and bass boost circuit, and 
sound field by surround control. All these adjustments are 
conducted in the power amplifier front stage. 
Mi Processes analog sound signals 
M Uses serial data to controls volume, sound quality and 
souns field. 
Switching noise is reduced by zero cross detection circuit. 
Features : 
Mi Maximum output voltage 
mengraae 3.5Vrms(Vcc = + 7V, THD = 1%) 
M@ Total harmonic distortion : 
rieteeaeetens 0.005 %(B.W = 400Hz~30kHz) 





Outline 10O0P6S-A 


RECOMMENDED OPERATING CONDITIONS Bieincunk awake 
~ Supply voltage range | (20.0mm x 14.0mm x 2.8mm) 
reeeens Vec, Vee=+6.5~+ 7.5V, Voo = 4~6V 
Rated BUDDIV ‘VOltaGge: eres etree Voc, VeE= + 7V, Voo = 5V 
Rated power dissipation Sia aiesals Miasare sate eae ra oleae wi Owls ane ie wielavals eer eeace 2300mW 


SYSTEM CONFIGURATION 


M62408FP — 


COMPACT DISC 
PLAYER 


or 


CASSETTE TAPE oe ' SPEAKER 
PLAYER sete aes : 


or 


FM/AM TUNER 


MICROCOMPUTER 
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SERIAL DATA CONTROLLED WITH SURROUND 5-ELEMENT GRAPHIC EQUALIZER 


PIN CONFIGURATION 


VinF(+)1 
VoutE1 
Vine} 
VoutD1 (84) 
Vind! 
Voutc? {85} 

VinC(-)1 

Vinc(+)1 
VoutB! {89} 
VinBi {90} 
VoutAl 
Vinal 
Zerol2 
Zeroll 

INI6 
NF 16 [96] 
f16 
IN15 {98} 
NF15 (99 


£15 flod 


‘IC INTERNAL BLOCK DIAGRAM 


M62408FP 


VoutBI 


= 


— 
cecoa 


a 
a 
> 


oO 
= 


5 


2 


VinC(+)1 VinC(—)1 VoutC1 


3] 


VinF(+)2 
49) VoutE2 
48) VinE2 
VoutD2 
46} Vind2 
VoutC2 
VinC(-)2 
43] VinC(+)2 
VoutB2 
VinB2 
40| VoutA2 
Vind2 
Zero22 
Zero2} 
1N26 
NF26 
£26 


IN2s 


NF25 
£25 


VinD1  VoutD!1 


RIGHT RUDDER | 


MASTER 
VOLUME 


VinE} 


AMPLIFIER 
(2.5 TIMES) 


onl 

VOICE 

MUTING 
SORROUND 


AMPLIFIER 


RIGHT 
RUDDER (2.5 TIMES) 


SUB VOLUME 


VoutA2 VinB2 VoutB2 VinC(+)2 VinC(—)2 VoutC2 VinD2 VoutD2 VinE2 VoutE2 


VinF(+)2 
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SERIAL DATA CONTROLLED WITH SURROUND 5-ELEMENT GRAPHIC EQUALIZER 





PIN DESCRIPTION 


Name 



















BSS® 






Adjacent IN pin and NF pin are 
connected to form band-pass filter 






Graphic equalizer resonance 
impedance(band-pass filter) 
connection pins 


Bus boost resonance impedance 
(band-pass filter) connection pins 


Used to set timer 

Relationship between. external capacitance 
(C), resistance (R) and time (7) is 
T=1.2-C>+ R(sec) 


Detect zero cross 

Signals are input via capacitor 
Amplifier (1/2.5 ; —) input pins 
Amplifier (1/2.5) output pins 
Mix buffer amplifier input pins 
Mix buffer amplifier output pins 


Graphic equalizer amplifier (+) input 
pins 


Graphic equalizer amplifier (—) input 
pins j 
Graphic equalizer amplifier output 
pins 


Master volume AttTl input pins 


— Zz 
a 


G@|S88e@ 
SSO | 98S | 9Sso 


SB9SO|S8SS0|98EO 


eels 


—h 
nN 
oO 


Zeroi| 





Zero2' 


Zeroi2 
Zero22 
Vinal 
VinA2 
VoutAl 
VoutA2 
VinB1 
VinB2 
VoutB1 
VoutB2 
Vinc(+)1 
Vinc(+)2 
~ | Vine) 
Vinc(-)2 
VoutC1 
VoutC2 
VinD1 
Voutb2 

















BS 
®S B|\@ 
@@ 


Name Function 
VoutD1 
Voutb2 
mB) Sub volume AttT2 input pins 
VinE2 : 
VoutE1 
VoutE2 
VinF(+)1 
VinF(+)2 
VinF(-)1 
Vine (-)2 
VoutF1 
VoutF2 
SURIN 
SURC1 
SURC2 
SUROUT 


SURMIX 


SUR2 
SUR3 
CrefOuT 
CrefiN 
MUTE 
MIC 


+ Vcc 


Pin No. 


Master volume Artt1 output pins 







ub volume AttT2 output pins 
Amplifier (2.5 times ; +) input pins 


Amplifier (25 times ; —) input pins 


> 


i 


mplifier (2.5 times) output pins 


| 


orround input pin 


wn 


orround phase modulating pins 


orround output pin 

Sorround signal mix amplifier input 
pins 

Sorround sound volume setting pins 


1/2Vcc buffer amplifier output pin 
1/2-Vcc buffer amplifier input pin 
Mute delay time setting pin 
Microphone signal input pin 
Analog system plus side power 
supply pin 

Analog system minus side power 
supply pin 

Digital system power supply pin 
Data signal input: pin 

Clock signal input pin 

Reset pin (Low RESET) 

Latch signal input pin 

Chip select pin 

Digital system GND pin 

Analog system GND pin 


WM 
D 


©, ® 


Vop 


LK 


[— ©) | 


ATCH 


) 


® 
(8 
@ 
oOInN 
a 
Z\iZz 
O!}O 
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SERIAL DATA CONTROLLED WITH SURROUND 5-ELEMENT GRAPHIC EQUALIZER 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 


Symbol 






[Pu _| Power dissipation | 2300(Note 1) | mW _| 
mw /C 


—40~ +125 


Note 1. Copper foil 49mm’ is added. 


RELATIONSHIP BETWEEN DATA AND CLOCK PULSE 





MO M1 AO Al A2 A3 
2 DOCTOR 
CLK | | weeeeee | | | | | 
LATCH | | 


DIGITAL SECTION DIRECT CURRENT CHARACTERISTICS (Vcc = + 7V, Von = 5V, Ta = —20~75T) 


eee DI, CLK, LATCH, RESET and S$ pins [| ~ 10 

Input voltage (“H” level) | O.8Voo| ~ | Vo 

Input current ("L” level) DI, CLK, LATCH, | -10 | - | 10 | 
Output voltag (“H” level) RESET and S pins} - | - | 10 | 
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ELECTRICAL CHARACTERISTICS (Vcc = 8V, Ta = 25°, unless otherwise noted) 


Symbol Parameter 


















Limits 


Test conditions 
Min 


Block name 


—| 
< 
DO 
< 
o@ 
* 










£10|+115| dB | 
5 | Gve | +95] dB | 
3 | Gve | +75) dB | 
ol Gv All resonance circuits are | +55} dB | 
: set to f= Th 3, 
$[ co ia 
O THD = 1%, f= 1kHz, ALL Flat | =| Vrms 

Vo = 1Vrms, f= 1kHz, ALL Flat_ | - _| ©. % 

[Arm | Minimum attenuation | (Master VR Arr=-) f=tkHz | - | | = 80 

+1.0 





wan faite, THOS a 
fide, THO 196 
vs fave, THO= 1% 
ane. ee ALL Flat 


Att = 0, f = 1kHz, Flat, THD = 1% 


= | 
Maximum input voltage Att =O, f = 1kHz 
BOOST (one element), THD = 1% 


Att = 0, f = 1kHz, Flat, THD = 1% 


Att =0, f = 1kHz 
BOOST (one element), THD = 1% 


| 
© 


Oo 
ae Slip] fife] fit 
p | oR GI} O}O] ry] 4] 0] 00 


+ 
5 
< 
3 
n 


0. 


© 
© 
Ol 


. Electronic volume section 







Vim3 


Ww a oe 
oO oS |. 3 





wW 
Oo 


w jw! — |w 

om joj Oo |o 
OQ 
a 


bas < |<| < [< < 
73/3 < 3 3 3 x a xe 3 


Vom3 


Maximum output voltage 


WD 
oO 


Vom4 























B{ tom | Maximum output current | —isi‘“‘“‘(‘“‘C(‘:*‘“;*‘“‘(‘C*rT = (Cd Ct 
C ; f= 1kHz, MIC pin: . 
8 CS Channel separation Vcom and ee circuit, Vin pigisal 4 AO 
Vin = +10dBm a er 
Vnot 3 PAtTS=@,IHPA 2 eS 1S | 
GF - EQ: Flat, IHF-A 
flop Vin=0 
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DIGITAL DATA INPUT SIGNAL FORMAT 








CLOCK 
LATCH 









x : don’t care 


wom] we] cof: | 02] 02] o«] 05} 08] | =] se] | se | of a faz | ae 


i: 7 BIT ATT DATA MODE DATA 
L/HIL/H one 
L/H|| SURROUND |IL/H| ADRESS DATA 
+/—10dB VOICE 
H BAND DATA 
GAIN DATA REEL 




















sare L : MASTER-VR 
H : GRAPHIC L:BASS BOOST OFF 
L.: BOTH CHANNELS’ EQUALIZER &: MUTE OFF H:BASS BOOST ON 
DATA IS INPUT H: MUTE ON . 


SYNCHRONOUSLY 
H : ONE CHANNELS’ 


DATA IS INPUT VOLUME CODE 
AT ONCE The volume codes of the two channels can be set 
independently of each other within a range of OdB ~ —83dB 
(adjustable by the unit of 1dB) as well as to — ©. Data can 
MODE SELECTION (S1~S3) be simultaneously set to the channels. 





IC SELECTION (Ao~Asa) 


Code bits Ao~A3 are used to select IC 


Eee 





H 


Notel. Bit Ai is used to select data when 2 chips are used. 


[28 Ose rE Se ee ee ee eee a ee oe ee 





Fei ee Leet Ler corre Pee ee eS 
Pee Lister eres eee eee ree ees 
See ee ee a a ee oe ie ee 
Peer r ere rrer errs Cea eters eS 
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GRAPHIC EQUALIZER GAIN DATA GRAPHIC EQUALIZER BAND DATA 

The graphic equalizer gain data of the two channels can 
be set independently of each other within a range of — 10dB 
-~ +10dB(adjustable by the unit of 2dB). Data can be 
simultaneously set to both channels. 





paazereeeee?| 
pececercess|? 


Preirrrirdgrire 
Irxrmrururgwrirce 


GRAPHIC EQUALIZER 
FREQUENCY CHARACTERISTICS 


15 

oh ot 
ACTA LA TIL 206s [II 

HCN THIN AN TUTE 

CMH SAIN RE NT 


et i 


Sa] ALL FLAT 
Sa et ii 
| INUIIN Ze ANH Ae IY ari 
PLATA TALNIAN TALI EAL 
LAE MALT See 
a ee ee el 


“969° a 100 AK 10k 100k 


FREQUENCY f (Hz) 










A 


RESPONSE Gv (dB) 
oO 






DIGITAL SECTION ALTERNATING CURRENT CHARACTERISTICS 
(Vcc = + 7V, Voo = 5V, Ta = -20~75C) 


CLK rise time 
CLK fall_time 
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CLK, DI TIMING CHART 


ter 
75% 
[y 
CLK 25 % | | 
co ne 
Ieee dd 


tWHC tWLC 
; LF 
tsD ~~ tHD 


LATCH TIMING CHART 


CLK 


LATCH 


a LH, 


RESET TIMING CHART 


CLK 


tHR 


RESET 


tWLR 
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OPERATION 

Voice cancellation and surround control function 

The voice cancellation and surround sound control section 
consists of a differential amplifier, phase shifter and mixing 
amplifier as shown below : 


(VOICE CANCELLATION AND SURROUND CONTROL SECTION ) 


Poort ena cee neem n crea ceneny 


Rev cerecrcnrcrenecensensoceneed 








VoutAl rv"? VinBI 22k 
119 SURIN : O 
We 22k 
0.047 u 30k 22k 
7.3k VoutB1 
30k 22k ~ SUROUT"""SURMIX 
g i ay oe OH ‘© 
100 : 1.8k +" 
30k 22k Sr, ere ayy at 10 : 
© SURCI Mi 
56k] 5.8k)2.4k. 
SUR3 
5 VoutB2 
5 O 
ria 22k 
OHKO 0 
VoutA2 ind VinB2 22k 
dL retour ELEMENT |= | EXTERNAL ELEMENT 
pe 22k Units Resistance : Q 
Capacitance : F 
1-1. VOICE CANCEL 
Voice output is canceled by removing channel 1/channel 2 @ Phase shifter frequency adjustment 
in-phase signal components with differential amplifier. Not to Stereophonic playback can be = simulated by _ inputting 
remove low-pass component signals, the differential amplifier differential amplifier output signals to mixing amplifier. To 
frequency characteristics are adjusted with — external channel 1, signals are input as they are, while the phase of 
Capacitance : | those input to channel 2 is shifted 180 degrees by phase. 
@ In-phass input rejecting frequency setting 


chi MIixAmp 


R 









VoutAl C SURIN R 


VinB2 
ch2M|ixXAmp 


| 








2nCR 
f 90° ean ee 
: > 22kQ 
In-phass input rejecting frequency is set according to —180° Cet 
capacitance connected between Voutal pin and SURIN pin. ~ C1 +C2_ 





(Built-in resistance : 30kQ) 


1 
Formura : fc - on GR 
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1-2. SURROUND CONTROL 
As shown in the equivalent circuit diagram on 4-68, the 
circuit is simplified by using a single block for both surround 
control and voice cancellation. 

Surround effects are obtained by (1) producing channel 1 
/channel 2 differential signals with differential amplifier, (2) 
shifting the phase by 180 degrees with phase shifiter in the 
first stage, and (3) adding the differential signals to main 
signals with mixing amplifier. 

The mixing ratio of surround sound signals to main signals 
can be selected at the user's option from among three levels 
(up to approx. 2: 1). The mode can be selected by the mode 
selection function. 

@ Phase shifter frequency setting 
The phase shifter frequency can be adjusted in the same 
way as when voice signals are to be canceled. Only 
capacitance Ci is provided because the internal switch of pin 
SURC2 comes on. 

1 
“2nCiR 


@ Mixing ratio adjustment for sorround effects 


fs = 





(Built-in resistance : 22k Q) 


Surround sound effects are adjusted by setting SUROUT pin 
output to a correct level with resistance partial voltage and 
by applying the output to SURMIX pin. 

The channel 1 output is added to the inverted input of 
mixing amplifier, while the channel 2 output is added to its 
noninverted input. The phase is adjusted to that of main 
signals. 

Signals input to SURMIX pin are added after tripled by 
mixing amplifier. 

CHANNEL 1 
TRIPLING 


R AMPLIFIER 
(INVERTED INPUT) 


SURMIX PIN 

INTERNAL 

IMPEDANCE 
13. 65kQ 












100@ SUROUT SURMIX 


CHANNEL 2 
TRIPLING 
AMPLIFIER 
(NONINVERTED |NPUT) 






| SURI mode | OFF | 0 
OFF 


Relationship between SUROUT pin output VsurRouT 
(SUROUT pin open) and SURMIX pin input level Vsurmix 
(external setting as described above) is expressed with the 
equation below : 

(In the SUR1 mode: ) 
(Ri /3.65k Q) 


+ VeuUROUT 
(100 Q + Ro) +(R1/3.65k Q) 


VSURMIX1 = 


(In the SUR2 mode: ) 
(Ri / R2/ 3.65k Q) 


V Se ce 
SURM2 = OOO + Ba) F(R Ray aeeeo). no 
(In the SUR3 mode: ) 
V (Ri / R3/ 3.65k Q) 
SURMIX3 = > VSUROUT 


(100 Q + Ro) +(Ri/ R3/3.65k Q) 


For example, when Ro = 1.8kQ, Ri = 56k Q, Re = 5.6k Q, R3 
= 2.4k Q as shown on P12 

VsurmMix1 = 0.643Vsurout 

VSURMIX2 = 0.528VsuROUT 

VSURMIX3 = 0.426VsuROUT 
The signals are tripled by mix amplifier and output as 
follows : 


Notel. Load connected between SUROUT pin and -CrefOUT pin 
should be at least 2.7kQ. 









Frequency characteristics in the SUR1 mode (Example) 


@ Channel 1 (Vout/Vin-f ; no signals in the channel 2) 





100 1.00k  10.0k Hz 


@ Channel 2 (VouT/Vin-f ; no signals in the channel 1) 





100 


1.00k  10.0k Hz 
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GRAPHIC EQUALIZER | 

Graphic equalizer is designed such that the voltage of 
operational amplifier under resonation can be adjusted in a 
range between —10dB and +10dB by the unit of 2dB. This 
adjustment uses semiconductor inductor resonance circuits 
(Sbands, 2 channel) and the switching of rudder resistance. 





VincC(+) 


CONN t nec e cede mt ren ccee drama san em ecu naan net aneensne eet aene sess seeeneee neha ensneee serena neeeentasaccessetenescesasceece, 
¢ . 


FREQUENCY for AND Q ARE 
SET WITH THE BELOW EQUATIONS: | 


1 
2nCi -C2-R1- R2 


Ci-R2°Ri 
C4) 
C2 + (Ri + Ra) 


Ri = 1.5kQ : Ra 


fo = 


R2 = 100k Q ¢ 
Ra = 4k Q ' Op RY 
| NF 
NOTE1. C1, C2 ARE EXTERNAL PIN | gy se 
IN > 


Re san dk en¥Snghencnsénndn ah Weta dapaveraeevnive alan SisavedaolavandeGeeneredylendsenabeubwessadsonndesanveredesbaedeal 
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TYPICAL CHARACTERISTICS 
Unit : mm 
THERMAL DERATING 

2400 
> 
£ 2000 
oO 
> 1600 
2 To ensure adequate radiation 
< 1200 from integrated circuit, apply 
= copper foil as widely as 
vn possible to —VCC pin root. 
QO 800 
og 
uJ 
= 400 
© 
o 





O 25 50 75 100 125 150 
AMBIENT TEMPERATURE Ta (°C) 






















MASTER VOLUME ATTENUATION TOTAL HARMONIC DISTORTION VS. 
a CHARACTERISTICS i OUTPUT VOLTAGE 
Do 0 
E -10 Nt Vin = OdB @ dle 
e200 HN f= kHz S Sie ee 
Beep Ne Le ; CHa 
Goal fe PN ols = 
re — 40 w «Sok ene ele lagers 
2 _60 EE te egies ak oa 2 EER —{-—_ Hh Hit 
ttt tT PN Te 5 3Ccne SC 
Seer 001 HITE N Wt SL 
o Ce hh es EU Sarto oe see 
kz ~ 80 A 3 =aetee eee ee Seca 
> -90 2 5 pear eae 
eS 0 -10 -20-30 -40 -50 -60 -70 -80 ATtM 0.0123 570123571 23 5710 
ATTENUATION SETTING Att (dB) TOTAL HARMONIC DISTORTION THD (%) 
OUTPUT NOISE VOLTAGE VS. CIRCUIT CURRENT VS. 
MASTER VOLUME ATTENUATION AMBIENT TEMPERATURE 
100 










7 St: eo 
5 | | | | | | Vin=0 


abt} + $1 ON Audio 


+1Cc 






> 

a g 

° & 

Ss. 3 % tol Pol 
© (+ Voc = + 7V) 

2 § SEE 

10 or 

27 g-of LETT 

® fe 5 Sees Js 2 

2 bE 

2 oe es 2 —<— 

: ert Ti ° 

S ‘9 -20 -40 -60 -80 ATTM -40-200 20 40 6080100 120 140 

| MASTER VOLUME ATTENUATION Att (dB) AMBIENT TEMPERATURE Ta (SC) . 
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GRAPHIC EQUALIZER VOLTAGE GAIN VS. 
AMBIENT TEMPERATURE 
10 


0 
=10 
- 20 
= 30 


pene 
SF SETTING: 8dB 
SETTING: 648 


— 90 


MASTER VOLUME ATTENUATION Art (dB) 
| 
K 
Oo 


® wirsuBisH 
ELECTRIC 


MASTER VOLUME ATTENUATION VS. 
AMBIENT TEMPERATURE 


"sete oa | 
[setts toad 
sete "abe |] 
JsettNe-"=3008_[ 


fete :"=dose | 


Sg 
Eee les i ofea le pe 
SETTING :'=6008 [J] 


Reese eee 
| (SeITING: 800g | [| 
| |Voo=#7V_Vin= OdBm_ f= 1kHz | 













-60 -40-20 0 20 40 60 80 100120140 


AMBIENT TEMPERATURE Ta (°C) 
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DESCRIPTION 
The M62409FP is an electronic volume control employing ladder network resistors. The 


IC been developed for car audio systems and is controlled by serial data. 
The IC is suitable for use in home-use audio systems and TV sets, as well as in car audio 


systems. 


FEATURES 

M Controls sound volume (master volume control) and tone 
quality (loudness control) at the stage before power 
amplifier. 

M Designed for analog voice signal processing. 

Mi Uses serial data to control sound volume and tone quality. 

Wi Address code selector pin. 

MI Full-CMOS IC realizing mixed analog and digital blocks. 

MI Maximum input voltages 2.8Vrms(Vcc = 8V) 

Mi Total harmonic distortion factor -:rrrrtr terre 0.003 % 

(B.W.= 400Hz~30kHz) 
MI Built-in reference voltage (1/2Vcc) for analog signals. 





Outline 32P2U-B 


RECOMMENDED OPERATING CONDITIONS 0.8mm pitch 375mil SSOP 
Supply: voltage: rangesstetae Voc = 5~9V, Vop = 4.5~5.5V mn Ces en) 
Rated supply voltage aca tai%e, waiter whe twat ares clei aie elameelare So ies Vcc = 8V, Vop = 5V 
Rated dissipation voltage ele 101d 4 ote ela leiene Oo e-oc6 eel Ooeile aceraeua:eipheeuacs eve 790mW 


SYSTEM CONFIGURATION 


M62409FP 


CD PLAYER 
or 
CASSETTE TAPE DECK 
or 
FM/AM TUNER 


or 
DAT/MD/DCC 


ax MITSUBISHI 
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PIN CONFIGURATION 


AGND 
1/2Vcc OUT 
TIM1 

ZERO 1 


HB1 

ATTF IN1 
ATTF M1 
ATTF OQUT1 
ATTR IN] 
ATTR M1 
ATTR OUT1 


di6ovzow — 


1/2Vcc IN 
Vcc 

TIM2 

ZERO 2 
LB2 

HB2 

ATTF IN2 
ATTF M2 
ATTF OUT2 
ATTR IN2 
ATTR M2 
ATTR OUT2 
DGND 

AO 

Al 


Outline 32P2U-B 


IC INTERNAL BLOCK DIAGRAM 
EVcc 0.22 


WEE oe reece ccecnes 


4-74 


: 
> 
‘ 
: 
: 


LOUDNESS 


) 


Vcc 


¢ _ MITSUBISHI 
WELECTRIC 


CONTROL 
(15 - 06 


ST CLOCK DATA 


Units Resistance : Q 
Capacitance : F 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 









| Pa | Power dissipation =| QO mW 
Ke 








is Limits 
Seren ee 
| __ Test condone Min Max 














Gireuit_eurrent ec ee 
E | Atrimex, ATO C= = 90] = 80] cB 
< | Att error pAtmvo=O (id HO | OT 20 | eB 
Hes el yaieioa: cai f= 100He, ArT = —3008 Desf ef iis| oe 
3 i mee f = 10kHz, Att = —30dB es eee. 8 eB 
| Vom || Maximun input voltage | THD=1% ee ee ee 
THD= 1% Pee 221 Sins 
a ’ f=1kHz, Vo = 0.5Vrms, loundness = off, 
Total harmonic distortion Mae 6 Pa 0.003 | 0.05 
Attvol) = 0, Rg=0, BW: 10Hz~20kHz | - | 5] 15) 
Vv ATT(VoL) = — ©, Rg = 0, A 
pee BW : 10Hz~20kHz 
Channel separation f= THe P= = 800, 
TIMING DIAGRAM 
—$—$——$—$—$> 
Mo M1 AO Al A2 A3 


ee LLL 
eT 
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DIGITAL PART DC CHARACTERISTICS (Ta = -30~85 °C, Vcc = 8V, Vop = 5V, unless otherwise noted) 














Low/evel input voltage | | 0] ~ |02Vo0] v_| 

- DATA, CLOCK, ST 
| High-level input voltage 0.8Voo| ~ | Voo 
Gh ee hone ee Oe 
Highevel input current Bee Ee a Os A 


















Peco. 

Oe ee hero iss 
cLock [Pulse widthCL'leve) | —SSSSOSCS—SSS Cs 
fie or ee Oe 
Fal time S| OOSOSOSOSCC*dC'C = = 02 us 
sara [Setup time Os 
THold time CdS OOSOSCSCSSSSCSC“‘“SC*é*drC Ss 
Setup time SOCOCSCSSSSSCSC‘i Bs 
oe noes ee 

pulsewidth = OR 


DATA, CLOCK TIMING 





ST TIMING 
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DATA FORMAT 


16bit shift-register 
Pep pepe] [oo] [oJ [=[a De 


o 
efefe[efe] —areware 


ADDRESS 















eal l= 
PE fel 


O: Ich 0: LOUDNESS OFF | The M62409FP can 
1: 2ch 1: LOUDNESS ON ' be used 4 chips 
i by address. 
0: Both channel (Ao, A1) 


1: Side channel 





Data Address 





FREQUENCY RESPONSE (LOUDNESS) 


RESPONSE (dB) 





H 
L 
H 
b 
H 
Ls 
H 
Le 
H 
Es 
H 
Ee 
H 
f 
H 
L 
H 
e 
H 
s 
H 
L 
H 
L 
H 
L 
H FREQUENCY (Hz) 
L. 

H 

L 

H 

L 
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MULTIAMPLIFIER APPLICATIONS 





DESCRIPTION 
The M62411FP is a Bi-CMOS IC developed for audio-visual systems. It is suitable for 


multiamplifiers, being used for processing small analog signals in the stage before power 
amplifier. The IC uses 8-bit serial data transmitted from a microcomputer in order to 
perform sound control such as master volume control (VCA system), tone control (bass, 
mid, and treble), and bass boosting. Its applications also include use as a single output 
and car audio systems. 


FEATURES | 

Mi Built-in VCA circuit for main volume control 

Wi Variable volume FANGS Secs ees es eese eeaeessineseene — 96dB~ + 9dB 
Mi Capability of controlling VCA from external source 

Mi Built-in bass booster enhances heavy bass 

Mi Tone control 


Treble «-s-+ vues = 10dB~ + 16dB (2dB/ step) 
Mid setae a ete eee e eee eeeseoeees = 10dB~ + 10dB (2dB/ step) 
ase Sere eaten — 10dB~ + 16dB (2dB/step) 
Bass: boost ¥*+*e++*+++ — 10dB~ + 10dB (2dB/ step) 


HM For controlling in each mode, the IC uses built-in 
microcomputer interface and serial data that regulates 
volume (8-bit), treble, mid, bass, and bass boost (4-bit) 





Outline 42P2R-A 


RECOMMENDED OPERATING CONDITIONS ae ee 
4mm x 17.5mm x 2.0mm) 


Supply voltage range Terre rrr eer eee eee eee eee Vcc = 7. 5~] 2V 
Rated supply voltage Cee ee rv eesrccesveeeseaseeeenes weer ec ccrccsse Vce = OV 


SYSTEM CONFIGURATION 


POWER AMP 


MID 
AND 


M62411FP TREBLE 


CD PLAYER 
CASSETTE DECK 
FM/AM TUNER 


DAT/MD/DCC 


MID 
AND 
TREBLE 


MICROCOMPUTER 





| _ MITSUBISHI 
4-78 “A ELECTRIC 


MITSUBISHI SOUND PROCESSOR ICs 


M62411FP 


ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR MULTIAMPLIFIER APPLICATIONS 


PIN CONFIGURATION 


VCA IN1 
VCA OUT1 

BPF INT 

HPF IN1 

LPF INT 

FILTER REF1 OUT1 
ANALOG GND1 
BASS BOOST1 
BASS BOOST OUT! 
BASS BOOST IN1 
TONE HIGH OUT1 
BUFFER HIGH IN1 
BUFFER HIGH OUT1 
TONE LOW OUT1 
BUFFER LOW IN1 
BUFFER LOW OUT1 
RESET 

LATCH 

CLOCK 

DATA 

LOGIC GND 


VCA IN2 

VCA QUT2 

BPF IN2 

HPF IN2 

LPF IN2 

FILTER REF2 OUT2 
ANALOG GND2 
BASS BOOST2 
BASS BOOST OUT2 
BASS BOOST IN2 
TONE HIGH OUT2 
BUFFER HIGH IN2 
BUFFER HIGH OUT2 
TONE LOW OUT2 
BUFFER LOW IN2 
BUFFER LOW OUT2 
VCA CONTROL 
D/A OUT 

FILTER 

Vcc 

REFERENCE OUT 


Outline 42P2R-A 


IC INTERNAL BLOCK DIAGRAM 


VCA ai 


VCA IN2 


150kQ (typ) 


VCA INI 
VCA OUTI 


BPF IN2 


PUTT TCCT TCT TT TTT 


a AED 


(3) — (4) - (8) - 


| BPF INI 


FILTER REF2 


sf wo, NT 
LPF IN2 | 


BASS BASS TONE BUFFER BUFFER TONE BUFFER BUFFER 
ANALOG BASS BOOST BOOST HIGH HIGH HIGH LOW LOW LOW VCA REFERENCE 
GND2 BOOST2 OUT2 IN2 OUT2 IN2 OUT2 OUT2 IN2 OUT2 CONTROL D/A OUT FILTER Vcc OUT 


REGULATOR 


FILTER 
REFERENCE 
VOLTAGE 


a] Fe 


TONE 
CONTROL 





- 19-1418 


nd HIGH | TONE Low \ BUFFER LOw 
our! 
rg HIGH ‘OFFER Hig BUFFER LOW 


| LPF INI XY 
HPF INI 


ee BASS 
7 BOOST! ace BOOST 
ANALOG = BOOST 
GND | OUT! 


DATA LOGIC 


| LATCH 
clock GND 


RESET 
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PIN DESCRIPTION 


NN ee cet OO sce Sr ae sl 





VCA IN 1 (2) 
Bass-boost gain terminal 
Bass-boost resonanse Amplifier output | 







@® (@) | Buffer low IN 1 (2) Bass, bass-boost buffer input 
Buffer low OUT 1 (2) Bass, bass-boost buffer output 
RESET MUTE. Set Volume minimum and tone control minimum by high level voltage. 


Latch signal of serial data from micro-computer to the IC. 
LATCH | 
Operate at rising eges of pulse. 









CLOCK Clock signal of serial data from micro-computer to the IC 
Operate at rising eges of pulse 


eeeee |e 
8 









VCA CONTROL 


ABSOLUTE MAXIMUM RATINGS 


Symbol 









Unit 









Supply_voltage 
Digital input voltage - 0.3~7.0 
[| Pa | Power dissipation 1000 * standard board] mW | 
Thermal derating 10 (Ta2 25) 
Operating temperature = LOO 
—40~ + 125 
* Standard board | 
@ board size 70mm x 70mm 
@ board thickness 1.6mm 
@ board material glass epoxy 
@® copper pattern 
copper thickness 18um 
copper size 0.25mm(width) 30mm(length/ lead) 
7 _ MITSUBISHI 
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ELECTRICAL CHARACTERISTICS 
(Ta = 25%, Vcc = QV, Control data: FF5550 (volume max/tone flat), f = 1kHz, unless otherwise noted) 


t ass witch condition 
Symbol Parameter Input condition on 


rement 
at point 


teem! 01 Loe e[e pool =| ool « 
fae | et [tele] © fre ee] oo 


level “H Vin = 4.5V FF5550 OPEN |OPEN le 
input current 


Se pew a epee pep el wl alo 
input current 
fo Quiescent (data PING 
Tre/mid Switching | switching offset |i 'vryyxq|OPEN|OPEN) BPF 526 +20 | mv 
Piles) yeldee voltage difference) PIN 3 
Boost switching FF5550 PIN@| _ 
Boost switching FF5550 _ 
sien voce’? | eral * | @ | @ |e | | -10] of +10] mv 
| Total CB + - 
ONT 8 channel balance 1 (Calculation) CBT 3 3 
oO 
©! Total CB + 
so Elwes} ome | =| [1s el 
c 
«| Total CB + 
cove |&| Shama! bance 3, CHUetor” =| - | - | - | - | - |obeal 3] 0] 3| 8 
Minimum Vi=-14dBV. |FF5550| CLOSE |OPEN| BPF AWD.| 79 10.8 
Attenuation level i A(2) 
AQ)/| _ 
mvs | —¢ fe fete ee Rae] of ve 
Total harmonic Vi=-14dBV, = *! A(1), ; 
Ce tae Ge ee 002] a1) % 
ene [ser | « frole eft] | = || mm 








Cc 
> 
ct 


Icc mA 


< 
a | x 


=) 


VREE 


aN 
CO 
oO) 
GQ 


VEIL 


Supply voltage 


V 
0:3 1.0 3.0! UA 





=| = 
| Logic 





















OFSTM1 





OFSBB1 


Switching offset 


OFSBB2 


ATT 
(min) 


O 
@ 


= 
aC 
O 


ATT 
(max) 


No 
(min) € 

> ’ 
THD S| Maximum total Vi=-3aBV, eel : 
a. harmonic distortion! BPF=400Hz~ 30kHz eee 01} 10] % 
ATT ‘€| Attenuation level we r - _ 

® 

; tial elele' 


Maximum Vi=—- 3dBV, *! 
attenuation level IHF-A 005550 a 
Maximum attenuation} Quiescent 
maemo (mea | 2 foes) a | a [a | | - | 10 

CLOSE 

FF oe 
een CLOSE/ qt “ 
OPEN 
* 2 

GVT Voltage gain Vi = — 18dBV FF5550 |OPEN| CLOSE} HPF : 
sr igowweme |? fe [rie 


No 


© 
© 
NO 
oO 
© 
= 
=< 
“ 
3 
a 


CT Cross talk 








w co ® 
oN ON 
No 

| 
IN 

| 
NO 


® 

@ , 

THDT +} Total harmonic Vi = - 18dBV 
distortion BPF=400Hz ~ 30kHz 


Quiescent 
NoT Noise voltage IHF-A po |e OPEN 


© 
N 
ee 
© 
= 
< 
“Nv 
3 
a 


oO 

oO 
2 

Xx 
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ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR MULTIAMPLIFIER APPLICATIONS 


ELECTRICAL CHARACTERISTICS (Cont.) . . 
(Ta = 25, Vcc = QV, Control data: FF5550 (volume max/tone flat), f = 1kHz, unless otherwise noted) 


| Test conditions Measu Limite 
Symbol Parameter oh Control Switch condition rement 
THDT Maximum. total Vi=-5aBV, «2 | B(1), 
max BPF=400H2~30kHz [fF P8990) OPEN | CLOSE B(2) 
2) 





IN ens a3 oO 
oO i NO — 





Unit 


TI 
7 
O 
O1 


< 
_— — a 
is o|* 


* 2 
GVT Maximum _ Vi = — 18dBV t 
(max) voltage gain 
GVT Minimum t 
voltage gain . 


min) 
fe -* 2 
Vi = — 5dBV 
B(1) 
BC 


(1)/ 


oO 
oO 


t 


| 
N 


Treble 


- 
nN 






OPEN/ 


CLOSE 
CTT Cross talk — 


CLOSE/ 
OPEN 


OPEN] CLOSE | BPF 


aie 





IHF-A 


os 
CBM Channel balance Ce 
Total harmonic Vi = — 18dBV . 
. Quiescent 
NoM Noise voltage IHF-A 
THDM_ |-2} Maximum total Vi=+1 dBV, * 3 
max |= BPF=400Hz~30kHz |/ 0° 
; * 3 
GVM Maximum . Vi = — 18dBV 
(max) voltage gain 
3 


| 
NO 
Oo 


7 77 
7 7 
O © 
O1 ol 
ol 

© 


co DW 
rN 
NO 
Ww 


& 


N 

a oe 
oo; = {]n 
< 

“ 2 

3 

a 


ML 


Xx 


7 
m1 
Ol 
© 
Ol 


O| ft 


oa |o 
| 9 
>o1|Ss| lo 
pe |= a aS 
pofefefefele 


to W 
oN ON 
| 
= 
Oo 


| 2s 
— a ae 
aS = oO 


GVM Minimum 
(min) voltage gain 


* 







Vi = — BdBV, 


IHF-A CLOSE/ 


OPEN 


* 4 
CBBA ~ | Channel balance Le 
Total harmonic Vi = — 18dBV 
; Quiescent 

THDBA Maximum total Vi=-5dBV, #4 
max harmonic distortion} BPF=400Hz~30kHz 

*4 
GVBA Maximum Vi = — 18dBV t 
(max) »| Voltage gain 
GVBA || Minimum 

| 4 


CTBA 


CTM Cross talk 


| 
nh oO 


TT 
m1 
ol 
> 
ol 
oO 





| 
i 


Ee 
NO 


u Vrms 


» (28/28]g2 


So 
= 


a 
on 
oO 
oO 
Oo 
XN 


ie 
— — oO + | 
£ © = NO NO 
Bx 


¢ 


ele 
” 
m Zz 


| 
© 
oO 


| 
& 

| 
NO 









Cross talk FF55D0 


CLOSE/ 
OPEN 


Boost maximum 
THDBB Vi=-10dBV,  *4 
rae total harmonic | BpE=400H2~30kHz |FFOSP® — ee] | of ele 
istortion 


* 4 

Over Boost maximum | y,-—10dBV | FF5555 4 

(max) voltage gain | 

Oe ie eee nee FF556D 216). 214), 12 
(min) voltage gain 


* 1:Vi is VCA input voltage *2: Vi is HPF input voltage *3: Vi is BPF input voltage *4: Vi is LPF input voltage 
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TEST CIRCUIT 


SB1 (2) 





120k 





tte 


Oo 

Er 

= 
[ 
[I 

—_ Nh 

S 

© 

r 


© 
We 
+ 
oO 
nN 
a 
+ a+ 
Ss NS 
VE 
“+ 
Hr Bik 
ho nN N Ww 
~~ CO © Oo 
+ 
eS ‘ 
e MY : 
+4 
Oo 
es 
aan 
WoO 
: 
§) 
x 


\\ 
\ 





sc 10k 
< ac 10k 
‘i 
oO O 
) O 
a mC 8 eae 
© 
oo waa OVcc = 9V 
; 
AMMA) VIH = 4.5V 
VIL = 0.5V 


Units Resistance : Q 
Capacitance : F 
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OPERATIONAL DESCRIPTION Timing diagram (Recommended condition) 


1. CONTROL METHOD (LSB) SB) st 
(1) DIGITAL CONTROL SPECIFICATION DATA 


Data format <—> 1 s(min) 


. H 
CLOCK oie 
8bit Abit Abit Abit Abit L 
, Bass . 
sooo [ef feslow | ge, UE 


Volume :OO~FF (8bit D/A data) LATCH i see ee ! 
Treble :0~D _ (14step) L ! | f 
Mid :O~A (1 1step) ees 
Bass :0~D = (14step) 2 us(min) 
Bass-boost : 0 (11step) 
1~5 Note 1. RESET (MUTE) is volume minimum and tone control 
9~D minimum by “H" level. 
Puls width 2us (min) 
2. CLOCK, LATCH functions operates at rising ege of pulse. 
3. Recommended input level 
“H" level: more than 4V 
“L’ level: less than 1V 
the, threshold voltage (Logic input buffer) is about 2.5V. 
CONTROL DATA TABLE 

















D/A converter for VCA 
DATA 
OO MeO 1008 10dB) 0 1008 0 | Oe 
| 
sede 
ae a a ee ( 
Eo Adee | AB eB 
Be ROOB s slAB\  Gdee Oe = AOR. Oe 
| 9 |  +8B es BOBS Oe BIB. | Ot de 
+ 10dB 
(2a: es (or) Se: Fc ee Ns: Mc) ee (= = 
pe TAMBOR CBee. 
[Dea 4 W6de fe De GIB DP i 10GB. 

2Vz.+ 254VF 

Vz + 255VF 





Note Typical or designed value. VZ, VF is internal power supply voltage. 
+ 12dB~+ 16dB of treble and bass are for loudness. 
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VCA GAIN LEVEL (EXAMPLE) 


Control data VCA gain level 
(D/A converter) (dB) 
POF (Maximum attenuation) 












OF 
1F 


(2) SIGNAL PROCESSING SYSTEM 
[System] {Total gain: +5dB (VCA MAX)} 


Tone Control! system gain: — 4dB (flat) 


+ 9dB~96dB OdB 


fo dicts Treble 








Output Buffer Amp 
Cy REBEEEMID 
Se — O9dBv typ 


taal oo 
Tone flat 


Input C ) 


— |4dBv typ 


Output Buffer Amp 
( )BASS OUT 


fc = 500Hz fo ~ 6OHz 


Vs 


(fc, fo is for example.) 


Voltage gain (designed value. Tone control system gain: — 4dB (flat)) 


Volume : + 9dB~ — 96dB typ. 
(VCA) 
Treble : — 10dB~OdB~ + 10dB (2dB/step) 
(+ 12dB, + 14dB, + 16dB for loudness) 
Mid : ~ 10dB~OdB~ + 10dB (2dB/step) 
Bass : — 10dB~OdB~ + 10dB (2dB/ step) 


(+ 12dB, + 14dB, + 16dB for loudness) 
Bass-boost : — 10dB~OdB~ + 10dB (2dB/step) 
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TYPICAL CHARACTERISTICS 


- THERMAL DERATING 
(MAXIMUM RATING) © 


POWER 
DISSIPATION Pa (mW) 





0 25 50 15 100 125 
AMBIENT TEMPERATURE Ta (°C) 


APPLICATION NOTES | 

(1) Take care of the heat radiation of PCB. 

(2) Take care of a PCB design about digital noise. 

(3) The IC has three GND pins. 

(4) Take care of electrostatic damage of ®©pin and @pin. 

(5) Take care of gain characteristics of tone control. The 
loose attenuation characterestics of filters will disturb the 


frequency respose in another filtering region. 


Gain 


Bass-boost 


Treble 
OdB 





Frequency 
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APPLICATION EXAMPLE 1 (Bi-amplifier system) 


Vcc = 9V 
@ 


Leaigie 


TREBLE/MID OUT 


Pa 


BASS/BASS-BOOST OUT 








PUI LZ ILS 9 4 eer 18} {19} 120] (21) 
10 1.2k 
IN 10 iH U4 POWER fi 
ae 16 10k AS Z FF x 5 < AME 
10k H a4 Vit 27k 10u BIE |S |x 
tN + ac © |O 
IOUS Ss 10uz 


Smee POWER i 
ca a =| AMP 


0.033 u 120k 
MICROCOMPUTER TREBLE/MID OUT 


Units Resistance : Q 
Capacitance : F 


APPLICATION EXAMPLE 2 (Three dimensional type) 
Vcc = 9V 
C) 


ae uw 120k POWER 
omay tba L 
a 


TREBLE/MID OUT 






10n 10u 10k 
10k <1 
42} 141] [40] 139] 138) CO att ToLea eons soa ra 
POWER f 
AMP. 
L243 SILO I LAF LE ILS J LO} (LT Ui 2) {13} [1 4y [15] i 
SUPER WOOFER 
Ty a [23.3 oases THREE DIMENSION OUT 
IN 10 1 2kz; a 
10k Z 
10 10 ‘ A Tu 
Sst 
4.7k 77 10 w . NI 10uzZ 
0.033 u oS 
POWER ie 
- 0.033 u 120k fal 
MICROCOMPUTER TREBLE/MID OUT 


Units Resistance : Q 
Capacitance : F 
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APPLICATION EXAMPLE 3 (Standard type) 


Vcc = 9V 
& 


Lain 


CLOCK 
DATA 





+ 
. POWER f 
oleae : AMP 


MICROCOMPUTER 


Units Resistance : 2 
Capacitance : F 
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DESCRIPTION 


The M62412P is a preset equalizer IC developed for mini compo and radio cassette units. 


MITSUBISHI SOUND PROCESSOR ICs 


M62412P 


2CH 4 MODE PRESET EQUALIZER 


This IC having sound effects of 4 modes, "Normal", "Rock", "Pops" and "Classic". These modes are 


selected by combining DC levels of the 2 control terminals. 


FEATURES 


Mi Can be realized preset equalizer at external capacitors of 3 
pieces per channel. 
Mi Sound effects of 4 modes can be selected at 2 switches. 


RECOMMENDED OPERATING CONDITIONS 


Supply voltage range ...........ceeeeeeseeneeceeeeeeseteeeeeeeeeens Vec=8~13V 
Rated Supply Voltage .20.........eeeeseeeeceeeeceeresseneeeeeseneenes Vcc = 10.7 V 


SYSTEM CONFIGURATION 


M62412P 





SW2 


: 9 MITSUBISHI 
ELECTRIC 





Outline 16P4 


2.54mm pitch 300mil DIP 
(6.3mmX 19.0mm X3.3mm) 


3-ELEMENT GRAPHIC EQUALIZER 
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2CH 4 MODE PRESET EQUALIZER 


PIN CONFIGURATION 


OUTPUT 1 4 OUTPUT 2 
CAPACITANCE1-1[3| 144 CAPACITANCE2-1 
CAPACITANCE 1-2 fq CAPACITANCE2-2 


NF 1 4d NF2 


CAPACITANCE1-3 | 6| CAPACITANCE2-3 
Vcc SW2 


Outline 16P4 


IC INTERNAL BLOCK DIAGRAM 


_ | OUTPUT 2 CAPACITANCE2-2 CAPACITANCE2-3 
INPUT 2 | CAPACITANCE2-1 


C8 


39k 


9k 


ne 3.9k 
18 
3.9k 
4 P3iC4 R} , CONTROL 
50k = 10k Cte , 


fies 
REFERENCE 
VOLTAGE 
a 


50k = 10k 


he 19k o % 15k 
24k =P 


39k c 


INPUT 1 : CAPACITANCE 1-1 NF 1 


OUTPUT 1 CAPACITANCE1-2 CAPACITANCE1-3 N: NORMAL 
; ~~ R:ROCK 

C: CLASSIC 
P:POPS 


Units Resistance : Q 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) 










[Symbol [Parameter = |S CRattings 
Svan eee) 
| Pa _| Power dissipation (TaS25°C) 
| Ke _| Thermal derating (Ta>25'C) 


Operating temperature 20~75 
Storage temperature —40~125 
Switch input voltage range —0.3~Vee 0.3 


5 
Lice 
oO - 









SWITCH CONDITIONS (L#1.0 V, H23.5 V) 


|| Son | aon 
@pin (Opin 
Comal ft 











Classic 





ELECTRICAL CHARACTERISTICS (Normal, Vcc = 10.7 V, f = 1 kHz, Vi = 56 mys unless otherwise noted) 


S fsdsasasaSasrisae 
| eee 


a Rt = 7.5kQ 
: V 
voommonenn [aa SSPE D> a= = ~ 
0 Total harmonic distortion BW : 400~30kHz | LL ayafata}afapap = 0.013 % 
VNO nO = 10kQ 
V 
Output nie von Cusco, eA | Beir ener 
Soon | [oma Pippa [ae [ae | 
Vom ; Rt = 7.5kQ 
oe [gl mmmmemmn (SS bleh pL | | = [ome 
T 
Lae Total harmonic distortion BW : 400-~30kHz efeyafatapafafafa] = | 0.025 
me Rg = 10kQ 
Mion | [emmiecie (Samana D [EPL la] — [| w [orm 
Sxassic)| | Ouetvotace sa cra — PEE ee ie ff 
vs O Ru = 7.5kQ 
=|M 
Saae|gfwemmmoenen (Rare LDL ae | | [om 
vie Ssic) 13 Total harmonic distortion BW : 400~30kHz afefafatalapa}a]ay = 0.023 
VNO Ag = 10kQ 
eke) eal pulse Nelage Quiescent, IHF-A lula] fala] afa ee 
Output voltage gain fants} 12 fafa 1 14.5 17.5 | 20.5 
Ru = 7.5kQ 

(POPS) 1 Maximum output voltage THD = 1% eepepe epee 
THD o 
POPS) Total harmonic distortion BW : 400~30KHz iH 1 
VNO Rg = 10kQ_ 
POPS) Output noise voltage Quiescent, |HF-A leh aplept 

2 











=[=te[ete el 





uVms 


le 
re [= 

NO 

ss 


i PS) 


ae 
° 
= 
ae 
NJ 


© 
© 
—_— 
jw 
Oo : 
oi a 


—«_- 


36 | 


| 
~] 
or 





Rg = 10kQ 
Channel separation IHE-A ele} a] a] afi! 
p [evar ee dst 
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FUNCTION DESCRIPTION 


ELECTRICAL CHARACTERISTICS OF APPLICATION EXAMPLE (Normal, Vcc = 10.7 V, f= 1 kHz, Vi=0.1 Vrms, f= 1 kHz 
unless otherwise noted) 


















Parameter [Conditions Sd’ dC 
joc | Groutteurent. —=Ss=C=“‘“~*~S*sd TO SSCSCSCSC~CSCSC‘~‘“‘SCSC*dCm 
aiNiomal| | onal vonage [BASS t=80 OC“—~‘iSSC(C Cd 
‘[eQvomanm) | Oc [MID _—«d =the SSOSCS~—~—SS te 
CTREBLE | f= fora 
coonvotae [BASS | f-eoneSSC~—“—SCSCSCS SC~‘“‘ OC~‘; VC 
eirocKya | $ | Rock votage yyy tattle tg a 
E CTREBLE [f= tokHe——SSOSC—C—~—SCSSSCSCSCt tS 
Jetcuassci] $ Sacco vonage LEAS feeoHe tg 
qiauassiqn| £ | Cs MISE NS eg 
EIRebie.. aie te ae | 
copeworage [BASS | fe 80Hz St 
- pie ee a ee ee 
[TREBLE | t-te SSCSC~C~—~—SC—S—S—SCSCSsSSSCCCt 
IcSe» | Channel separation —~SS*diCf= kHz, BWA SSSCS~*~—CSC~C~— Sd 
Ri Inputresistor SSCS OOCSOSOSOOOOCS SC*dYC 





SOUND CONTROL SPECK OF APPLICATION EXAMPLE 


NORMAL ROCK 
25 











g g 
ty 20 a 

a” n 

= Zz 

O O 

Qa. ou 

O 15 ” 

cc cr 

10 
20 
CLASSIC POPS 
25 

3 S 

QD Ws 

Zz Zz 

O Oo 

oO. Oo. 

te ) 

cr cr 
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2CH 4 MODE PRESET EQUALIZER 





TEST CIRCUIT 











Vi2 
20, 41 
, 10k 
SW9 
20.4 OUT2 4700p 
O 10.7V 
. = 50k 7.5k 
SW8 sai 5 OOP 1p ' he 
’ 
te sh PAs SR op 
+ 5—h} 
1.2M ie Sw2]} swt 
nag OT id 
M62412FP 
a sel ‘oy 
{ + NS 
a > N 
‘ ws > swer-t. 
OT 1p 7.5k SW5 o-| N - b 
swat 24700p| ” 1p 20/o1 
9 of 9 {== 50k J 
OUT! 4700p Y Units Resistance :Q 
SW3} 10k Vec = 10.7V Capasitance : F 
20/9 1 
Vit 
TYPICAL CHARACTERISTICS 
QUIESCENT CIRCUIT CURRENT 
THERMAL DERATING me VS. SUPPLY VOLTAGE 
<x 
£ 
= 8 
E L- 
2 a 
oO. 
om 
Zz 
6 Ss 
E O 
a —- 
QD o 
” o 
0 O 
cr I 
Lu 2 
s lu 
O O 
OW * 
Lu 
0 > 
0 25 50 75 100 125 Oo 
AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc (V) 
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OUTPUT VOLTAGE GAIN OUTPUT VOLTAGE GAIN 
VS. SUPPLY VOLTAGE (NORMAL) _ - . VS. SUPPLY VOLTAGE (ROCK) 


vizotvims | | [| | 
Ee 


RL = 10kQ 


Pf trom ||| 
Pf tee | || 


OUTPUT VOLTAGE GAIN Gv (dB) 
OUTPUT VOLTAGE GAIN Gv (dB) 





7 8 9 10 11 «+12 «13+ «14 
SUPPLY VOLTAGE Vec (V) SUPPLY VOLTAGE Vcc (V) 
OUTPUT VOLTAGE GAIN 3 OUTPUT VOLTAGE GAIN 
VS. SUPPLY VOLTAGE (CLASSIC) VS. SUPPLY VOLTAGE (POPS) 





ee aa! 


Pte | | | 


ta, i eS 


be 





OUTPUT VOLTAGE GAIN Gv (dB) 
OUTPUT VOLTAGE GAIN Gv (dB) 




















7 8 12 13 14 
sien oe Vec (V) lipely Voutiee Vcc Ps 
TOTAL HARMONIC DISTORTION 
OUTPUT VOLTAGE GAIN OUTPUT VOLTAGE 

VS. FREQUENCY VS. INPUT VOLTAGE (NORMAL) = 

24 2 

—, Q 

S 22+ S 2a 4 - 
> Zz ‘ 

SAW He S 8 

z 20 Ht > ne 

Z 20-—- UCC S a F 

3 CCH Ett 8 5 

ur 18 <x 

wy TOCLASSION MLC eri : o 

2 CENCE 3 S 

3 °C COIN KEAPNOACT = g 

S [NORMAL SSMU DTI 5 6 

2 ma IP Atal 5 = 

E Loe Ct 3 < 

5 12h SSeS CUTE = 

oA LOH Coon soy a 

10 100 1k 00k “-~60 -50 -40 ~30 -20 -10 0 10 °° F 

FREQUENCY f a INPUT VOLTAGE Vi (V) 
MITSUBISHI 
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TOTAL HARMONIC DISTORTION 














OUTPUT VOLTAGE 
VS. INPUT VOLTAGE (ROCK) ee 
ee 
=| 
= RL=toxa —+ f+ + FE 
= f = 1kHz ee a Jee 5 
oO = 
St | | | At |, & 
kK [et ce PY el ee Y 
—! ee en etre Oe ca QO 
Q aes an THD O 
pd ee Il eae 
= 0.1 ee fe ee 0.1 Q 
a ee a oc 
2 fe ee Fee a ee x 
O a Na ee i ae rc 
Bae 7 7 lee ele ee Z 
; - 
-—60 -50 —-40 -30 -20 -10 0 10 oe 


INPUT VOLTAGE Vi (V) 


TOTAL HARMONIC DISTORTION 
OUTPUT VOLTAGE 
VS. INPUT VOLTAGE (POPS) 


OUTPUT VOLTAGE Vo (V) 





160 -50 -40 -30 -20 -10 O 10° 
| 


GAIN (dB) 


10 100 1k 10k 
FERQUENCY (Hz) 
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OUTPUT VOLTAGE Vo (V) 


OUTPUT NOISE VOLTAGE No (uVrms) 





Vcc = 10.7V 
RL = 10kQ 
f = 1kHz 





0 -50 -40 -30 -20 -10 0 1 


Vcc = 10. NS 
QUIESCENT 
JIS-A 
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TOTAL HARMONIC DISTORTION 
OUTPUT VOLTAGE 
VS. INPUT VOLTAGE (CLASSIC) 


o 
TOTAL HARMONIC DISTORTION THD (%) 


INPUT VOLTAGE Vi (V) 


OUTPUT NOISE VOLTAGE 
VS. SIGNAL RESISTANCE 























10k 100k 
SIGNAL RESISTANCE Rg (Q) 
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APPLICATION EXAMPLE 








IN2 -QUT2 10.7V 
O O) 
0.047) aes 100k 100k 
WY 10p TV 10p J J 
Mey swe Swi 
9 
3.3k 
Pp 
P Y 
Vcc 
6 Te 
N 
4700p 0.068 47u 
0.047 
O O) O) 
IN4 OUT1 Vec = 10.7V 
Units Resistance :Q 
Capasitance : F 
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ELECTRONIC SOUND CONTROL WITH ELECTRONIC 
VOLUME FOR MULTIPLE SOURCES 


DESCRIPTION 

The M62413FP Integrated Circuit is developed for audio-visual equipment. 

It being used for controls sound in the power amplifier front stage. 

This IC having are 2 channel input selector with 4 inputs, master volume control [by the 
VCA (voltage controlled amplifier) system], tone controls (bass, mid, treble) and super bass 
that IC can be operated by using serial data from microcomputer. 

This IC can be applied to not only audio systems but also TV. 


FEATURES 
W Built-in electronic volume circuit for main volume control 
Mi Volume variation ranges ss rrr ~ 96dB~ + 9dB 


WM With built-in bus boost circuit, bass can be intensified 
Sound control 





Treble cccrcccc ccc rcee etre eee eeeeees — 10dB~ + 1 6dB(2dB/ step) 
NA el cieana cob teeaeeetaanenandd pate ~ 10dB~ + 10dB(2dB/ step) \\ 
BASS trcrtrec treet ete eeeeenew eae enes — 10dB~ + 16dB(2dB/ step) ii 
Super bass--"* — 12dB~ + 12dB(2dB and 3dB/step) Outline O4PEN-A 
MVolume is controlled by 8-bit serial data from micro- 0.8mm pitch QFP 
(14.0mm x 14.0mm x 2.8mm) 
computer 


Treble, mid, bass and super bass are controlled each by 
4-bit serial data 
Wi Built-in microcomputer interface circuit 


WM Built-in selector circuit (4 inputs) RECOMMENDED OPERATING CONDITIONS 


HM Built-in output ports ( lines) Supply voltage rangers rcs terete tent ee eee Vec = 7.5~12V 
Rated supply voltage Come meer cere rene eran terre eres seeresenevene Vec = OV 


SYSTEM CONFIGURATION 


AUDIO EQUIPMENT CONTROL 
(9 LINES) 


M6241 3FP 


2 - TREBLE AND MID 
COMPACT | a - SPEAKER 


DISC PLAYER | 
a BASS AND SUPER 
BASS SPEAKER 
CASSETTE 
TAPE PLAYER 


or 
FM/AM TUNER oe BASS AND SUPER. 
s . fen’ BASS SPEAKER 
DAT/MD/DCC | >i oe CUSNNES . 


TREBLE AND MID 
SPEAKER 


MICROCOMPUTER 
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PIN CONFIGURATION 


REF 1 
MIDIN1 
MIDNF 1 
TREIN1 
BASIN1 
BASNF 1 
BBi1 
BBO1 
BBI1 
TONEL1 
BUFLI1 
BUFLO1 
TONEH1 
BUFHI1 
BUFHO1 


M62413FP 


6.8k + 6.8k 
O1u 


022 


LOW-PASS 


10k 


H!GH-PASS 
OUTPUT 


INiI-4— IN1-2 
SEL1 INI-3) |N1-1 4 9.033 


9 IN2—-2  IN2-4  vcal2 
Ms +m 4m +m 22h IN2Q-1 |IN2-3 | SEL2 GND2 
O 


45) MIDNF2 
44) TREIN2 
7\V7| <hooe 
@2) BASNF2 
a! 


BB2 
TONE L2 © 


PORTS | PORT6 | CLOCK + PORTS | PORT3 | PORT 
PORT7 LATCH DATA 4 PORT4 PORT2 PORTO 


gv Units Resistance : Q 


Capacitance : F 
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PIN DESCRIPTION 
Symbol [DC voltage(V)| 1/0 | Equivalent circuit 


® VCAO1 
@ VCAO02 


@ REF 1 
@) REF2 


TREIN1 
TREIN2 









MIDIN1 
MIDIN2 
BISIN1 
BISIN2 


MIDNF 1 
MIDNF2 
BASNF 1 
BASNF2 


TONEL1 
TONEL2 oe fe 











~6V 
(protection) 


BBO1 

~ 
BBI1 
_ 
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PIN DESCRIPTION (Continued) | ‘ 
Symbol [DC _voltage(V)|_ 1/0 


® BUFLI1 
3?) BUFLI2 
® BUFLO1 
® BUFLO2 


TONEH1 ~6V 
TONEH2 : (protection) 






BUFHI1 
BUFHI2 


BUFHO1 
BUFHO2 
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PIN DESCRIPTION (Continued) 


| Pin No. | Symbol [DC voltage(V)|_ 1/0 | Equivalent circuit 





ele 
G) 
Zz 
O 


@ © 










QeYOOE 50k Q 
QOOO 






ay 
(to circuits) 
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é 


ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 






















| 
| Pa____| Power dissipation 
Thermal_derating Va WO oe WS 
Operating temperature 








Storage temperature ~40~+125 


ELECTRICAL CHARACTERISTICS 


(Ta = 25%, Vcc = QV, contro! data (volume maximum/tone flat) and f= 1kHz unless otherwise noted) 


| Test conditions 
Symbol Parameter rae diti Number EYE eongINOns Test 
nput condition | oe gis, ot Se sc i 


Quiecet 





ed Oo O) on = 
& on Ww Ww W|~N x 
x r 3 ey 
<}<|3] 5 kB} 


Limits 


3 
4 
< 
OD 


e 
ower 
oy Block name 


eoaies 

| 

oO | 2 
oO | W 


“H” level (Recommended 
input voltage) condition) 
“L” level (Recommended 
input voltage) condition) 


icc |Quiecet OFFIOFF|OFFIOFFIOFFIOFF| a | PIN23 | 33 | 
Vase [tetera ite i ef ele lee) PINs | 3 
| Vri___([Filter voltage] FC Tit ti titi tit) PIns7 [ 92. 
| TH level | Vin = 4.5V t et 0.3 
" input current) “"' PIN22 

2 “L” level 

eh efelelelafe 

oO 

3 sfelelelale 





— a 


BR} oO > Oll pn 
ff Ol ol _ CO! O01 


PIN8 
PIN41 


+ 
© 





-1Switching offset 


Boost switching 
OFSBB2 offset voltage 2 


poet 


feria eee = [eae 
Pee Ipgro PSt=—ImA | ~T —  rr | Pa “a5 [ “aa | —— 
PORTO tlelt|a{n/t[t ena |- [os] os] 
tititi | ti tit) pinst [| - [ of 20] pa | 
flo=5mA || 8 tt tlt titi] pinsi | - [| of o5[ v | 
He tpg, ee eee eheg tp 
flo=5mA | 4 [ttt itt iti Pingo | - [| of o5[ v | 
pontg. (He OMT eee] Pinzg | - | of 207 pA | 
$ flo=SmA | tt tit tial] pinzo | - | of o5[ v | 
Slieo —Teoara [eae Tt fateratelate rey pws [=f oT ao twa 
: flo=S5mA | 8 ttl titi ti tit] pinzs [| - [| of o5[ vi]. 
9 Hest _teorrs | Mets Ye jt ot oT A 
a flo=5mA | Tt titi ete] pine7 | - [ of o5] vi | 
Poo —Ieoare sme 1 Teta fetetete te emis [oto aa 
flo=SmA | 8 ttl ti titi tit] pinio | - [ of o5[ v | 
Hee poare eS) EE Pe jot Te 
flo=SmA | 8 (titi ti tit tit] pints | - | of os] v | 
flow=-tmA | titi tl titi] Pini? | 35) 44] - | 
PORT8 = [lao =4mA_ | 10 Sd ttl el ell ee] Pini7 | - | 03 | 05 | 
pVo=OV~SV | 11 [titi ti titi tit] piniy | -20] - | 20] wa | 
| Gvs [Gain | Viz = 26dBV | 12~ 15 ONION] DL TL A tl Ada@ | -10] of 10] B | 
3 2~i5/t{t]elela}e{ejaaa@! - [oor] or % 
Wome mal outro [isle [e[a|ea[e|elioanl =| otal s 
Treble/mid No signals (measure of PIN14 
vs [os fetes] Bak [==] [= 
Boost switching PIN8 
oFseet | Se inte[ofelele|a|ele| ma | -10] 9 | +19 
a] ema | 10) 0 
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ELECTRICAL CHARACTERISTICS (Continued) 











® Test conditions 
5 Test Unit 
$ Symbol Palamaree Input condition point Min Typ Max 
= 2 
aa} 
og ORV. Nite te oe. ee ell ee See CR Cer ae 0). 2 ee 
SCO VM cl pau eae ae ee CB COM: | Oe 2 eB. 
COV: | eu de ee a eel eB CaBAl 3) 0) Sf de || 
CATT(min) [Merton tever_| Reference@Vi=-14dBV | 1 __‘|OFF|OFF/ ON | ON JOFFIOFF| a |B(1),B(2)|_ 7.2| 9] 108] dB | 
| CB [Channel balance] = tC] COLT Pl el tl tt iec/B@)-18| of 18] B | 
Total harmonic} Vi = — 14dBV, BPF : 
[re it) amuse | + [elee|es]e [tose] - [aoe a 
€ distortion = 400Hz~30kHz®@ 
3|_No(min) [Noise voltage | Quiecet, JIS-A | tf [t/t lorFOFF)T| tit] ft | - | 25] 56 |uvrms 
> Max imum total Vi=- 3dBV, BPF 1 > t 0 1 0 9% 
| Tomax laren | = 400H2~30KH20 ioe 
| ATT(-10) [Attenuation(-10d8) ReferenceaVi=-14dBV| 20 [fitititititit) tf |-28]-10] o8| dB | 
in Vi=-30BV, JIS-~AOL 21 [titi titi t{ tit] ft | - | -97[ -77[ @B | 
whine attain | Quiecet, JIS~A | 21 | t| ft OFFIOFF) | t[ [BC).B@| - | 10] 20 [uVrms| 
for | omssak | we-aienus-ao] 1 [alo fielo|e|e] 8 | - | -90] -70| a 
for [am [oer] + bbl ano] al aL 
CBT [Channel balance] tC] CTO tl ti tt] todo) -2] of +2] B 
| THDH — [aetderon® | PBPF=400H2~30KHA tT iti tit | t{t | t[pd).o@) - | oor] o1f % 
2 | NoT [Noise voltage | Quiecet, JIS~A_ | 1 [titi tt jorrlorFi tt] ot | - | 11] 22 [uVrms 
® Maximum total Vi = — 6BdBV, BPF ON | ON 
| noo [frre | Laooner soma | 2 [9[t [lolita] a | = | on] | x 
ReferencegVi=-14dBV| 22 [tl t| ti titi t/t] t | +10] +12] +14] B | 
| GVT(min) [Minimum gain] ss #PC‘dL:C‘iyCsU el ttt [od).o@| -16 | -14[ -127 
mae [2 [allele] 8 [= (elo) = 
JIS-A® ON |OFF D(2) 
[| CBM [Channel balance! =f} | Ot TIT Tt tit | tibM/o@) -2| of +2] oB | 
| THOM | detsrnsnmen'® | TP BPF=400Hz~30kHA ft [ti titi t{ tit] tiod).o~@| - | oor] o1f % 
| NoM [Noise voltage | Quiecet, JIS~A | 1 [tit {Tt} fiorrjorFit | ot | - | 11] 22 [uvrms| 
= Max imum total Vi= OdBV, BPF ON | ON 
= | THDMmax a , 24 ec 0.1 1| % 
| GVM(max) [Maximum gain| ReferenceaVi=-14dBV| 24 [ti titi titi t/t) t | +4] +6) +8] oB 
| GVM(min) [Minimum gain] sss} CT TP | | tt [bc),b@)| -16| -14[/ -12] oB 
™ C Ik Reference Vi=-6dBV 24 OFF| ON D1) 
C rossta JIS-A@ ON OFF D(2) 
vena] rrp» |ao70| —e| «| | 
| CBBA [Channel balance] =f} | CO TTT ti tlt] ticavem) -2] of +2] aB | 
deren’ | PBPF=400H2~30KHA ot [titi t{ tit | ti ti[cmca@| - | 001 % 
Quiecet, JIS~A_ | 1 tit | tt iorrorFi at] ot) =| - =| 10] 20 [uVrms| 
te Vi = — 6dBV, BPF ON | ON 
THOBAmax li = 400H2~30kH2@ 26 C=ON|C-ON 0.1 % 
{stortion 
3 | cvaNnan) [Maximum gain| ReferenceaVi=-tadev| 26 [a|t|a/t|t|o[t| o | i0| i2| ia] 
GVBA(min) [Minimum gain] = ssf? CidL:CC‘Cé?s—sid PV HL TT Plt ica).ca@| -16 | -14| -12] aB | 
om [REO fool ge [= [mol 
Boost maximum | Vi = — 22dBV, BPF ON | ON 
SS SPE = [olele|elshslefooea] — [| fs 
GVBB(max) | Peet maxims tt! | Vi = — 10dBV@ RE EAL ee ar arnt caccueer sa ter caeeacanecee 
| GVBB(min) [femtn TCC COCA = 22 |-=20.) = 18 | -dB | 


Note 1. Vi: Input voltage M= VCA, @= HPF, @= BPF, @ = LPF 





_ MITSUBISHI | 
ELECTRIC 4-103 


MITSUBISHI SOUND PROCESSOR ICs 


M6241 ae 


ELECTRONIC SOUND CONTROL WITH ELECTRONIC VOLUME FOR MULTIPLE SOURCES 





DIGITAL CONTROL SPECIFICATIONS | 
Data format (Refer to data setting table in the next page) 





8bit Abit Abit Abit Abit - 2bit 
é seu frorr PORT PORT }PORT |PORT | PORT | PORT PORT rom roms 
uper 
MSB Volume Treble base = Eh « LSB 
VOLUME : OO~FF (BIT D/A DATA) : 4BITS FOR INPUT SWITCHING ~ 
TREBLE :O~D (14 STEPS) = : TTL OUTPUT 
MID :O~A (11 STEPS) PORT1~7 : OPEN COLLECTOR OUTPUT 
BASS :O~D (14 STEPS) PORT8 : 2BITS ; 3-STATE OUTPUT 
SUPER BASS :0 
1~5 
9~D 


TIMING CHART (Recommended conditions) 


(LSB). ; . | (MSB) 


H 7 en >t 
L ; poate 


<——>_ 1 .S(min) 


H 3 es : 
CLOCK | 
L 


! Leo eo. a >} uS(min) 


ee eee Pe a ea 
LATCH 
L 


Note 1. CLOCK and LATCH are operat at rising edges of pulse. 
2. Logic input buffer threshold voltage is about 2.5V. 
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VCA, tone data setting table 


D/A converter for VCA 





Treble 


|) CUMid | Bass | Super bass 


Setting ata Setting Setting Setting Data Setting 


oe — 1008 —TodE 


PO} = 10dB | OF Oe, es 
200Vz + VF 
Se — 8dB 1 — 8dB 1 a _ 
ee) ew [see [1 se fs ae 
| [oe BIB os Lee 
| a ae 
| [eee 
| | 0dB 
| Poa a 
| 
| 
| 
| 
| 
| 
| 


— 648 2 
= 408 
ral 
6 | eee 


256 
256 


Note 1. All data is design values. VZ and VF are internal power supply voltages. Between +12dB and +16dB of treble and bass are for loudness 
control. 
2. Data is shown by the hexadecimal notation. 










Oo 







ee Pea Pee 





Input selector, output port data setting table | 


SELECTOR au — PORTS 










eh | 
Input mode Data TTLOUT Data em Output 

INI #3, INZ=3 
IN1 — 2, IN2 - 2 p= [| - | = | = _|L }ete| High Inpedance | 
INi = 4,.IN2=1 eee Nee eee ee ae es tN oe al 





Note 3. “L” or “H” 


VCA attenuation (Reference) 


Control data VCA attenuation 
(D/A converter) (dB) 







OF 
Ca 
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_ ANALOG SIGNAL PROCESSING 
(Basic construction (One channel)) | 


{Total gain: +5dB (VCA max)} 
(Tone section gain (Reference) : — 4dB) 


+ 9dB~ — 96dB OdB | Output 
fo  3kHz TREBLE buffer 


c. Mid and treble output 
foal — OdBTyp. i 


(Volume : max, Tone: 
Output flat state 
buffer 










INPUT (_) 


— 14dBTyp. 





Bass output 


fc ~ 500Hz fo x 6OHz 


(fc and fo are reference values.) 


Gain level 
(All data is design values. 


Volume : + 9dB~ — 96dBTYP. 
(VCA) 
Treble : 10dB~OdB~+ 10dB (2dB/ steps) 
(For loudness control, + 12dB, + 14dB, + 16dB) 
_ Mid : — 10dB~OdB~ + 10dB (2dB/steps) 
Bass : ~ 10dB~OdB~ + 10dB (2dB/ steps) 
(For loudness contro!l, + 12dB, + 14dB, + 16dB) 
Super bass: — 12dB~OdB~ + 12dB 


Data setting table 






























| Control data | 

Basta Ne. Volume, tone (indicate hexadecimal) Input selector and output port (indicate binaries) 
lee We | A ee Oe OOO OO On Lie ent Wetter ls 
ee ee ee a er locate celeste iMate La Temper Meee one (ul we ead 
ee ae ee ae ee ee a a a ee SEER 
be aed af pe EE 
Pes oe ee ce ee elon he steele Ts tl! pods fe [fie te 
8} ff Rhee Osa cae lige: i pula 
Peed ee sta I a ce clea iene eal, leases Meale: eile ilialer Cale te MOC etal Maye | 
ee: ae Se (ae ae ee ee i A ERE ER EEL Seas 
[ae = eae ere fae (OS ee Pa (ee a a ee RRR See ee 
FeO ae eae ese lien fe cathe eee elle Mootle, vies il Weslo i ol le! ea ie abe le clen a [ale unlit ees 
Pelee Ne a ices lt Pee eee eoeiie  tele On aye lle Re Gr teed Wry Venti sO. |40., 
ee ae ae ae ee ae ee eee eRe 
Peele 2 ee et ae Se I OU Os aed tial ded Nestea ese OMI le i sat 
Pe ce leds eee Se eae oe eel eed OS de Odden a ian a Iie Tet ll 
fee cae el Oe ee eee Lee OM Nr VM tele te el clei |S a 
oe oe MO ie Poe De a Oa aes le Wee lee dale lO lee ate Mpls dk I leaeal apa 
ee eee ea ee eae Ong aA a cca MM d eh Cun aot helt Me ene cee fele hie (ils 
a ae ee ae ae ee a ee eee EA Ree ERR ERR Tee 
ee <a a ee ee a ELAR EER ae Ea 
ee OO Oe OE We Pe Os PA es Teepe ey Mei he tell lc 
El eh Oe eC Ie A cece ci Sedo at RS oie: Ioan kde ed Ieleiaplisle 
eae Ee a ee a ee ee a ee eee aE ARE 
PO eae tered cella Ole IO ae een A WMC ELAS lho aoe lealatade dt alish gested al a 
i BA ee tt 
oS ee er ee ee ee ee a ae eee RRA 
ee ae a a ae ae ee ee ER RRR EEA 
ae ae ee ae a a ee ee a a eee eS 
(ee ee ee a oe iO) OO LT soa 
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TEST CIRCUIT - TO? su ee a 
\ 10k 10k SB2 
10k (A) ) 
SCI 22u 0.0332 0k 9 sc? 
uy J NO | ot Ed dk Dd hin (3) 
10k 9 10k + +110u 10k © 10k 
10u m2 61] 60) 49) 7104s 
+ + 
10n —{1] 48} 10u 
x 
10 o S| 10u 
: ty SF | eg YS 
50k 560k 
b 10 1 10k | {101 
: Our 1Ou 
1 gk Ou, 
0.033 8 0.033u 
9 
0.0068 0.0068 
10) 
1 + 
weidu_ 
10k 10 410k 10 
ts A 
: a 
10 ae 7 10 
‘ oak 10k 
10k 10 
0 2 +\( 
@) @) 
(M) 
(M) 
CROCOMPUTER 
INTERFACE 
Units Resistance : Q 
Capacitance : F 
TYPICAL CHARACTERISTICS 
VCA ATTENUATION VS. CIRCUIT CURRENT, REFERENCE-FILTER 
DA OUTPUT VOLTAGE VOLTAGE VS. SUPPLY VOLTAGE 
= 
2 x Lu 
5 £ < 
- 8 a 
hha = O 
< 5 > 
oc 
Z 
S. a = 
E = = 
5 é ; 
z= t- Lu 
io a O 
b- =) 2 
oO 
‘< © te 
O tL 
LLJ 
aa 
6 ic 8 9 10 11 #12 1383 
DA OUTPUT VOLTAGE Vpba (CV) SUPPLY VOLTAGE Vcc (V) 
MITSUBISHI 
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(%) GHL NOILYOLSIG OINONYVH TWWLOL 


— Oo 


DISTORTION VS. INPUT VOLTAGE 
INPUT VOLTAGE Vi (dBV) 





MID OUTPUT VOLTAGE, TOTAL HARMONIC — 


(SWIA) OA FOVLIOA LNdLNO GIW 


(%) GHL NOILYOLSIG DINONYVH WLOL 
= O 
ON K—BNO MN COFWO MN OFM 


DISTORTION VS. INPUT VOLTAGE 
INPUT ee " (dBV) 





TREBLE OUTPUT VOLTAGE, TOTAL HARMONIC 


(SUUA) OCA FOVLIOA LAdLNO AIdsdL 


INPUT SELECTOR OUTPUT VOLTAGE, 


((%) GHL NOILYOLSIG OINOWYVYH IWWLOL 


_ oO 
MN K—RLIOMN OFLONMN ORWM 


LE 
UE TU 
INU Phy 
LENNY LIPS ULL 
COTENGTIE TTI 
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DISTORTION VS. INPUT VOLTAGE 


3 De I fe ek 


VCA OUTPUT VOLTAGE, TOTAL HARMONIC 
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VS. INPUT VOLTAGE 
INPUT VOLTAGE Vi (dBV) 


TOTAL HARMONIC DISTORTION 
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INPUT VOLTAGE Vi (dBV) 
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BASS VOLTAGE GAIN Gvsaa (dB) 
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ELECTRONIC SOUND CONTROL WITH ELECTRONIC VOLUME FOR MULTIPLE SOURCES 


VCA OUTPUT NOISE VOLTAGE 
VS. SUPPLY VOLTAGE 





6 7 8 9 10 11 12 #13 
SUPPLY VOLTAGE Vcc (V) 


MID VOLTAGE GAIN VS. 
AMBIENT TEMPERATURE 





= 20) 
-30-20-10 0 10 20 30 40 50 60 70 80 90 


AMBIENT TEMPERATURE Ta (°C) 


BASS VOLTAGE GAIN VS. 
AMBIENT TEMPERATURE 





-20 
-30-20-10 0 10 20 30 40 50 60 70 80 90 


AMBIENT TEMPERATURE Ta (°C) 


TONE OUTPUT NOISE VOLTAGE Not (yu Vrms) 


TREBLE VOLTAGE GAIN Gvrt (dB) 





TONE OUTPUT NOISE VOLTAGE 
VS. SUPPLY VOLTAGE 





6 7 8 9 10 11 12 «18 
SUPPLY VOLTAGE Vcc (V) 


TREBLE VOLTAGE GAIN VS. 
AMBIENT TEMPERATURE 


te Gvt max{ | | | 
1kHz 
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APPLICATION EXAMPLE 


INI-4. IN1I-2 = 22 
SEL1 IN1-3  jN1~-1 4 0.033y 


AH IN2-2.  IN2-4 cao 

2 IN2-1 IN2-3  SEL2  GND2 

61} [60 58} i) 
© 


thi LLL thi LL ae 










VCAO2 
REF2 
MIDIN2 
MIDNF2 
TREIN2 
BASIN2 







, 6.8k 
O.1u 

022u 

022. 


TONE L2 


4| 

BBO2 
oi 

TONEL2 






LOGIC TONE H2 





37| BUFLI2 
i Ve 
Sore BUFLO2 
LOW-PASS 
OUTPUT Ou TONE2 
- BUFHI2 
10k 10 
o BUFHO2 
H|GH-PASS 
on (OC Oe ee ee Re eT ee 
PORTS PORT6 CLOCK y PORT5 PORT3 PORT1 
PORT7 LATCH DATAS™ 22 PORT4 PORT2 PORTO | 
9V Units Resistance : Q 
Capacitance : F 
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2CH, 4 OUTPUT ELECTRONIC VOLUME WITH MICROCOMPUTER INTERFACE 





DESCRIPTION 
The M62414SP voltage controlled amplifier integrated circuit was developed for electronic 


volume control in audio-visual equipment. It is used as the main volume control in the 
power amplifier front stage. 

This IC has 2 modes: One is connected to a microcomputer interface circuit and 
controlled by serial data. The other is controlled by external direct current voltage. This 
IC also has 4 built-in output ports, enabling various applications such as car audio 
equipment. 


FEATURES 

MM Built-in VCA circuit for volume control 

M Volume adjustable range sires tee — 105dB~0dB 

MVCA maximum gain switchable between OdB or — 6dB 

MVCA can be controlled externally 

M Open collector type output ports (NPN transistors) 

MI Maximum allowable input: cc cs ccreeeeeeeereteee eee eees 2Vrms 

Mi Built-in microcomputer interface circuit controlled by 8-bit 
serial data 

Mi Communication with microcomputer via two lines (CLOCK 
and DATA) 





Outline 2ZOP4B 


1.778mm pitch 300mil S 
RECOMMENDED OPERATING CONDITIONS a see 


Supply voltage range weer rere e ee eee err ears eeerneasreevereee Vcc <= T~ 1 3V 
Rated supply voltage Come meee eee reser es aneeererenereseseeeesesens Veco — OV 


M6241 4SP POWER AMP 


SIGNAL 
SOURCE 


SOUND 
EFFECTS 


SIGNAL 
SOURCE 


CONTROL OF SOUND rere] 
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PIN CONFIGURATION 


ANALOG POWER SULLPY FILTER 
VCA INPUT 1 VCA INPUT 2 
VCA GND 1/3] VCA GND 2 
VCA OUTPUT 1 fiz] vca ouTPUT 2 
SHOCK NOISE REDUCTION VCA CONTROL 
LOGIC GND |6| DAC OUTPUT 
DATA REFERENCE OUTPUT 
LOGIC POWER SUPPLY 
OUTPUT PORT 1 |9| OUTPUT PORT 4 
OUTPUT PORT 2 |10 OUTPUT PORT 3 


dSVLVcON 


Outline 20P4B 


IC INTERNAL BLOCK DIAGRAM 
VCA VCA ' 
INPUT 2 OUTPUT 2 DAG OUTPUT 
: VCA REFERENCE OUTPUT 
FILTER VCA GND 2 CONTROL OUTPUT | PORT 4 


---@—-9- - 9 - -- - 19-8 - 9-- --6 


VCA2 


fe ae ea 


| INTERFACE 


s 


heehee aliases alkane llconliiue 


ANALOG VCA GND! SHOCK DATA CLOCK OUTPUT 


t 


Fate 


POWER NOISE 
SUPPLY VCA VCA REDUCTION LOGIC OUTPUT 
INPUT 1 OUTPUT 1 GND PORT 1 


PORT 2 
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PIN DESCRIPTION 


—@ | Analog power supply | Apples 7V~13V.(Rated voltage OV) SCC 

Serial data transimission from microcomputer to IC (LSB first) 

[CLOCK [Glock “pulses for serial data transmission from microcomputer to 10 (58 fra) 
Reference output 

Channel 2 singnal output pin 

Grounding 

Channel 2 signal input pin 

For power supply ripple removal 


ABSOLUTE MAXIMUM RATINGS (Ta=25°, unless otherwise noted) 


| Pa___| Power dissipation | 1000 mW 
| 












O 












oad 




















Operating temperature =20~ + 15 
Storage temperature —40~ +125 





ELECTRICAL CHARACTERISTICS (Vcc = QV, f = 1kHz, Vin = 1Vrms, unless otherwise noted) 


Control data 2 Keates 
SyaKel p ‘ Contro! data | Risdeveslestes a1 Limits 
ymbo arameter Mode select="0" 


Unit 
er 
10]0/0|0/0]0| 








Test conditions 








iecA | Grouit carent Genaios| No signals ——=«t SH —~O 6) 13) 25 | mA 
Fleck | Creuit eurent (logic) [ Nosionals | 7FH [ofolofolololo] 5] 11] 23 | ma 
FATT nin) [ Minimom atteruetion |_____—-—~S*d SH [oo folofololol -2, ol +2] a8 
CATT | Attenuation (~ 628) | VGA GAN=~6d8_| 7H {0{0|olojofo|1| -8| -6| -4| «8 | 
[ATs | Maximum sitenvaion | Vin=2Vims, JISA [OOH [ofofojofofo[i| — |=7o5] -85 | a8 | 
Elica [channel bolonce | —=——S—S*d (SSH [ofololofololol -2| ol +2] «8 
STH [rol heme sel TS LAF fren olofalolafolal =| 00s % 
gl R | Wiput resiswres |) | 80 iso} [ko 
5 [Noir | aan noise voltae Gin) | ReclOK@, no sianala isa] 7H [ololololololol - | 9| 20 |avrms 
3 Noten | outut raise weltape Cw) | Ra-T0KO, no signals. JiS-a] OOH _[0]0[O[olofo[o] - | 48| 10 [uVrms 
2 Vinex | Maximum input votes THD=1% | 7H [ofololofolojof 1/21 = _| Vrms 
THO=1% 7H [ofofofofolofol 12) = | Wms 
TCT [Gross tak ———| Rar VinedVins JISSA_[ TPH [ofololofololo| - [-102|-60 | 0B 
pgp oe [vere et fololofolofofel af — Fret ua 
{Voor _| stout son ow wo vos on =SmA___——_-+d|_FH ‘|i | ti | folofol o| ois) os] v 
a 
; mout current __[veL=OV_ sd SSCP PP 03] 00) 03 [A 
5 DATA voH=sv— PP 031.030 [a 
Z input current [VBL=OV.—SdT SiS 03] 000) 03 | a] 
8 moc [inet wateae | Recommended conaitorsl | | | P| ||) 35|- [55] v_ 
8ver [Level vatage | Recommended conditions| | | | ||| |] oo[ - | 15] Vv 
aq [etrevel votiase | Recommended conditions| | || || || | 35[ - | 55] Vv 
Recommended concitions| | [11] 11] ool - | 15] Vv 
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DIGITAL CONTROL SPECIFICATIONS 


Data format 
Gee : | : DAC DATA (7 oi (LSB) 
= pee [= [= [oe [oe [oe [oe Js ts 


| | Signal name 


OUT 1 


oy Not defined 


8 VCA GAIN 


a ae re ree oe | 











Function Function 













| | Signal name 













For control of output port 1 
“O” : High impedance 
“1” : Current intake 






DAC data (7 bits) 
For VCA control voltage output 












For control of output port 2 
“O” : High impedance 
“1” : Current intake 





For control of output port 3 
“0” : High impedance 
“1” : Current intake 





QOH~7FH 













For control of output port 4 
“0” : High impedance 
“1” : Current intake 










DAC OUTPUT 


D4 set to “OQ” 
D5 set to “O” 


“0” VCA  gain:::OdB 
“1” VCA gain:::— 6dB 












“0” : Data 1 is selected “1”: Data 2 is selected 


Mode select 


Note 1. When power is turned on, internal data is reset to “OQ” 





DATA SETTING TABLE 


——— 


Setting 


Note 2. VZ is in reference to GND potential. VF is based on the reference output (pin). 













127Vz + VF 
128 © 





2Vz + 126VF Vz+ 127Ve 
128 128 





VCA D/A converter 
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DATA TIMING (Recommended conditions) 


* Data communication : LSB first 


(LSB) ! 


! ! ! Hoof tt (MB) 
DO D1 D2 D3 D4 D5 D6 D7 Het 
Data signal is read at CLOCK rise. Latch signal is read at CLOCK fall.(Latch signal “H”) 
VIH 
CLOCK 
ViL 
VIH 
DATA 
VIL 





ey Saye 


Data signal LOW period data signal latch signal 
(when data is not lateched) 


Eight-bit data is sent. = Latch signal is sent 
at final CLOCK fall. 


Note 1. Set CLOCK input and DATA input VIL and ViIH to between OV and 5.5V. 
2. Logic input buffer threshold voltage is approximately 2.5V. 


VCA ATTENUATION (Reference) 
VCA gain(max = OdB) 


(D/A converter) (dB) 
fens a Oe tle oe OO 
rene os OF ts cule nt POO can. 
Dl Ob 2 Ont 
[ica Ne ttt ee Ot aa 


Note 3. At the data switching points of OFH—> 
10H, 1FH—~ 20H, 2FH-> 30H, 3FH— 40H, 
4FH—50H, 5FH-~60H, 6BFH—~ 70H, DAC 
error becomes large. Care should be 
taken when these switch points are used 
continuosly. 
















VCA gain(max = — 6cB) 


Control data VCA attenuation 
(D/A converter) (dB) 
OFH 
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BLOCK OPERATION DIAGRAM VecAPPROXIMATELY. AY 

Vz:0V 

DAC OUTPUT RATED VOLTAGE : 
OV (7V~13V) 





- — = owen = ee ee © wee bee © ee eee 
PErrereerrrreey Srttieereriirer trict 


[foc ne tances neccbecsnsenses sony 


POWER 
SUPPLY 


REFERENCE VOLTAGE 


FILTER 2 OE UT 


PORT 
JINTERFACE! 


ooo oe ed 





S) 
Bs Vv Oy 
rele Bre 
| Sa6 | 32 
fo =e] [3 
RATED MAXIMUM ATTENUATION 
VOLTAGE INPUT ADJUSTABLE MI CRO- 
QV (7~13V) Vi = 2Vrms RANGE COMPUTER 
BASIC OPERATION ; E 
(1) VCA block : This block consists of a VCA circuit, and (2) Control block : This block processes data from micro- 
handles main analog signals. computer to control functions. 
@Input signals are output after attenuated by the VCA @ When power is turned on, resetting signal is output from 
circuit. reset circuit, and internal logoc is automatically set to 
@VCA maximum gain can be set to OdB or — 6dB the following conditions : DAC control data, OOH 
*MAX gain OdB :In areas where attenuation is (maximum attenuation), VCA gain, OdB, and output port, 
small, signals are attenuated little high-impedance. Reset is not canceled unitil supply 
by little.(In areas where attenuation voltage exceeds 4V, therefore, start data transmission 
is large, signals are attenuated after supply voltage reaches the recommended 
largely in response to conrolled operational range. | 
voltage variation. @Functions are controlled with 8bit serial data from 
- MAX gain —-6dB:In areas where attenuation is microcomputer. To control DAC, select data 1 (mode 
large, signals are attenuated more select “O”). To set output port and VCA gain, select 
modestly in responese to controlled data 2 (mode select “1”). For data setting details, refer 
voltage variation than when the to digital control specifications on page 9. 
maximum gain is set to OaB. (3) Output port block: This block includes 4 output ports. 
To finely control signals, set maximum gain to OdB @The ports are the current intake open collector type 
where attenuation is small, and to -— 6dB where (NPN transistors). 
attenuation is large. _ @After power is turned on, the status of output ports is 
@VCA circuit is controlled by DC voltage applied to pin retained at high impedance until first data arrives. 
@. Control DC voltage is output from the 7bit D-A @Four output ports can be set independently according 
converter in the IC. to control data. 
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2CH, 4 OUTPUT ELECTRONIC VOLUME WITH MICROCOMPUTER INTERFACE 





SWITCHING CONDITIONS AND TEST METHODS 


nae — Seeee 

ee ccs se ioiens 
seem oo fe fff fl [See eo 
sat one ow php pp ph pep aera arene 










Minimum attenuation 





















pt p2catiiiiiy1]1)1]14 1) 2) Measured when 
| Arts __| Attenuation (-6dB) sf 1/2]; 1] 1} tit} ti1[1[1]1 [2] AB) =20l0g(Vo/v) 
[Arrinag | Maximum attenuation |1}2[113(1[1]1 [Pr] S[1]2] Arrineo «HEA ic 
[CB [Channel balance fT 27 [1 {titi tii {i]t {1 2) CBB) =Arten-Artcn2 
Total_harmonic ewe Daas al pellets |2s) Wena DRE in, 2 nn 
Ri(kQ) = 150/(Vo1/ Vo2-1) 
1] 2 2) 11714 1} 1417 {1321 2 | Vor: S3 and S11—>1 
Voz: S3 and S11~>2 
Output noise voltage (mini 1] 1/1} 3/1] 1/1] 1/1] 3/111] No signals IHF-A 
Output noise voltage (max)i 1 [1/1 /3/1}1/1/1{1{3]1]1]| No signals HFA 
[Vein | Maximum output voltage tt 2/1, TPT] 1 [1] 1] 1] 1] 12] omput sional volo at 1% cutout dstorion | 
Cr Crosstalk 1 1 bi 1 1 CT(dB) = 20log 
jor fom PER app) Pah (VoCVrms) /2(Vrms)) 
Output port high level Current is measured at pins©,@,@ and @when 
fron | ehreey Oo Pam tot fa fafa fs }e[e[2|2 [+ [1] 1] 1| sesuus or anne ut a ah nssmor 
VoL Output port low level rlaladada rlatatada Current is measured at pins©,,@ and @ 
voltage when output ports takes in current. 
HEAL Lock inoue current LPL ELLE LL LE 1 Garent is measured at pin @. __ 
ee Pat apap i ttt it] 1 {tit 1 | Current is measured at pin@. 
ee ee 
eet jae ae CEST aI = 
AL OG te level: voltage | | a a ae | 
iicievetwonsger TnI clei Walenta In| ee 
sara [Htevel votese TTT [e[tir itt fr prtrp rp 
PS evelcrelieae san ut GUI iene 





Note 1. When two switching conditions are specified, the item should be measured under both conditions. 
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TEST CIRCUIT 
LPF 
15kHz 
. © 
| : 1d x 3 veces 9V 2 
IHF-A 
Vi 10k 1¢ es 3 is) A 
3 ee, | 
| 5 0S10 22) O 
26512 F aa 
150k= ¥° 10k 1.8k 
OS11 0.033 
10u 
iy 10u 10u S8 
tL : 
+ ao +110n |o 6 
[TL 2 
M62414SP 
o of BT El ty el 
© © 
2 
VecA =9V O (A) tel +4 O g 
Tl; 10 10y locas 556 
10u 2 
O O . 
; 150kS Pog 10K ak 
9Q2 $2 DATA CLOCK 
3° | 1 S4 MICRO- b 
3 COMPUTER 
10k ro . W) 
' 
3 1Q,0 ae 
1 ee 2 
° ©. 
15kHz 


CHD) WY) Units Resistance : Q 


Capacitance :.F 
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TYPICAL CHARACTERISTICS 
THERMAL DERATING 
1000 
= a 
E 00 £ 
a 8 
za 
Oo 600 = 
— a 
< or 
oO ox 
D 400 2 
0 EK 
c 7 
Ww 200 2 
© O 
oO 
0 
0 2 50 75 100 125 
AMBIENT TEMPERATURE Ta (°C) 
ATTENUATION VS. 
VOLUME CONTROL VOLTAGE = 
10 S 
Q 
= 
=~ -10 
mM 
© S 
Ee 36 fr 
- 2 
Zz ” 
S -50 5 
a © 
z -70 S 
Ee z 
< -90 = 
_! 
-110 = 
© 
ke 
VOLUME CONTROL VOLTAGE Vconrt (V) 
ATTENUATION VS. FREQUENCY Z 
E 
> 
a 
3 8 
Lu 
: e 
S z 
E = 
<x 
> ud 
é 2 
i= Z 
< kK 
sy 
Ow 
kK 
a) 
© 


80 
10 357100 3571k 
FREQUENCY f (Hz) 


35710k 3 57100k 
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SO 


© 


© 
© $ 
|= mw ONS NW OWN NW OF8%FO NOW OF 


O 
3 


CIRCUIT CURRENT VS. 
SUPPLY VOLTAGE 





0 
6 8 10 12 14 
SUPPLY VOLTAGE Vcc (V) 


TOTAL HORMONIC DISTORTION 
VS. OUTPUT VOLTAGE 


69H(— 6dB) SH 4 
rT ra 
Att = — 10dB Ea 
FH il 
H ae oF 






001 35701 3571 3 5710 


OUTPUT VOLTAGE Vo (Vrms) 


OUTPUT NOISE VOLTAGE VS. 
ATTENUATION 


Ee 
: FECES 
-100 -80 -60 -40 -20 0 
ATTENUATION Att (dB) 
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APPLICATION EXAMPLE 
ba = OV 


POWER i 
AMPLIFICATION 


SOUND EFFECTS 10k 10k 






CD ch2 


RADIO ( SIGNAL 
TAPE | SOURCE 


TONE CONTROL 











lp M62414SP 





SURROUND 






\Bass BOOST 
as a is 


LL 


10u 10u 


CD chi 


RADIO (SIGNAL |LOUDNESS 
TAPE | SOURCE 










DATA CLOCK 
MICRO- 
COMPUTER 









10k 10k 


O 
VccA = 9V 


POWER i 
AMPLIFICATION 


Units Resistance : Q 
Capacitance : F 


CONTROL_OF 
SOUND EFFECTS 


OPERATION DESCRIPTION 

(1) Design circuit board to ensure sufficient radiation. 

(2) This IC includes an analog section and digital section. 
Design circuit boards to prevent digital noise jumping 
and runaround crosstalk. 

(3) Set all GND pins to GND potential. Take care that GND 
pins do not interfere with each other to prevent 
disconnection between analog section and digital section. 

(4) Apply approximately equal voltage to pin@ (VccA) pin 
and pin@ (VccL). (Pay attention to power supply rise 
and fall.) 

(5) When: supply voltage is low, internal reset circuit is on. 
Set operational functions after supply voltage reaches 
the recommended operational range. 

(6) When external DC voltage is applied to VCA, set the 
input voltage to between approximately OV~AV. It is 
recommended that pin@ voltage be used as the 4V 
referebce voltage. 


(Example) 
Pin 


Pin 
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2 CH 4 MODE PRESET EQUALIZER 


The M62415 is preset equalizer IC's developed for stereo set, radio cassette, and audio equipments. 
Output character of 4 modes, "Normal, Rock, Pops and Classic". The selection one can be choiced via 


4 control terminals. 


FEATURES 


Mi Sound controller of preset typ for 3-element graphic equalizer. 
Mi It can be controlled by 4-easy control switches. 

Mi Equiped with output ports for drive in LED. 

Mi These function housed in 24-pin dual inline package (300mil DIP) 
Mi Low noise VNo (flot) = 4.5uVrms (typ) 

@ Low distortion THD = 0.005% (typ) 


RECOMMENDED OPERATING CONDITIONS 


Supply voltage range ou... ececeeeeeetteeeeeeeeens Vcc =6.0 ~ 13.0 V 
Rated Supply Voltage ...........eececscccecessseeeececeeseesssseeeeeeees Vec = 9.0 V 


SYSTEM CONFIGURATION 





M62415P, FP 


Outline 24P4D (P) 


2.54mm pitch 300mil DIP 
(6.3mm X29.2mm X3.3mm) 





Outline 24P2Q-A (FP) 


0.8mm pitch 300mil SSOP 
(5.8mmX 10.14mmX 1.8mm) 


3-ELEMENT GRAPHIC EQUALIZER 


NORMAL * 


©) Cy 4 O) 
NORMAL ROCK POPS CLASSIC 
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_ 2 CH 4 MODE PRESET EQUALIZER 


PIN CONFIGURATION 


INPUT 1 
IN1B 
O1B 
INIM 
O1M 
INIT 
O1T 
NF 1 
OUTPUT 1 
GND 
SW1 
SW2 


ds ‘dS1PZ9IN 


4 INPUT2 | 


IN2B 
O2B 
IN2M 
O2M 
IN2T 


3 O2T . 


NF2 
OUTPUT2 
Vcc. 


4 SW4 


SW3 


Outline 24P4D (P) 
24P2Q-A (FP) 


IC INTERNAL BLOCK DIAGRAM 


INPUT2 IN2B  O2B 


: N: NORMAL 

INPUT? INIB O1B : NF1 OUTPUT1 | R: ROCK 
P: POPS 
C: CLASSIC 





Unit Resistance : Q 





| © MITSUBISHI 
4-122 ELECTRIC | 


' MITSUBISHI SOUND PROCESSOR ICs 


M62415P,FP 


2 CH 4 MODE PRESET EQUALIZER 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) 
















BASS Pf=B0Hz tsi‘; HT tT 4 |B 

Normal [Moe ie a ce 

TTReEBE | fetomie —SSCSC—CSSC me | | 

s jroo i 14 | cB | 

8 | Rock (MDS fetta 

E f= Tome [ate [ 9 | 3 | 

3 f= 0Hz 3 [ 6] 9 «8 | 

G@(Pors)m | 2 f= 1kz | 8 | 11 | 14 | cB 

| TREBLE. | fei0khz 8 

f = 80Hz | ep | it | 14 | cB 

PAS ANC ee ees ee Se a Ae AO ee 

[TREBLE | f=10kHz at | 8 

THD = 1%, f = 1kHz, Normal mode | 2 | 25 | | Mims | 
THD _| Totalharmonic distortion |: f= 1KHz, Vo=0.5VimsNormalmode ss |_——_—*[0.005 | 0.05 | % 

Normal mode " 
Channel separation Seriya Pe ac move | = | 20 —65 68 | 
Seted switchs, p= 15k passe 





Note. These are forbid that switchs operate at the same time. 
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_ TEST CIRCUIT 


vec=9V <> 


=i: 


_ 
w 
— — ah 
© —_ ie) 





Vcc 47 
10k ch “s 
+ + 
Reh N 16 A Leh 
OUT Oo i ie ie | . OUT 
8 | ; 
1500P | 1500P = 
& 
33P < 33P 
< 6 | 
0.047p 0.047) 
470P 470P 
0.47 0.47p 
| 
6800P 6800P 
+ + 
QZ. 10 10p £42 
10k A | 4 10k 


IN Units Resistance : Q IN 
Capacitance : F 











TYPICAL CHARACTERISTICS 
THERMAL DERATING FREQUENCY CHARACTERISTICS 

12 l 

: ENE Le ETT UTE 

: ee a 

o ¢ 

z 8 

: ¢ ATTN Et 

< = 

a. Zz 6 | 

”n < 

j BT LIN ATI EMTS Ul 

Ties i 

i noo AUIS 
a 

é 2 i i > Bae eohe 


| _nonmaclit 1 | UHH LINE 
Ti Lenn 1 on 
0 25 50 75 100 125 . 10 100 1k 10k - 100k 


AMBIENT TEMPERATURE Ta (°C) | FERQUENCY (Hz) 
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APPLICATION NOTE 


Frequency characteristics 


N: NORMAL 
R: ROCK 
C: CLASSIC 
P:POPS 


1 








foLow = —————————————— [HZ] 
22,/ C1 * C2 « RX * 430k 
Oiews C1 * Rx « 430k 
C2 (Rx + 4k)? 
20k + 4k + RX 
GRock = 20log “AKER [dB] 
(2) Mid band 
foMid= mac a eae is [Hz] 
27,/ C3 *C4>* Ry ° 430k 
C4 (RY + 4k)? 
20k + 4k + RY 
Mid= 20log ——————_- [dB 
on aera 
(3) Hi band 
1 
foHi= [Hz] 


2n,/ C5 * C6 + Rz + 430k 


Quix [C52 Bz + 430k 
C6 (Rz + 4k)? 


20k + 4k + Rz 


GHi= 20log eae 


[dB] 
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_2.CH 4 MODE PRESET EQUALIZER 





SOUND CONTROL SPECK 


NORMAL 


RESPONSE (dB) 
& S 


© 





10.0 100 1.00k 10.0k Hz 
ROCK 


RESPONSE (dB) 





POPS 


RESPONSE (dB) 





CLASSIC 


10 


RESPONSE (dB) 
on 








| _ MITSUBISHI 
4-126 : | ELECTRIC | 


MITSUBISHI SOUND PROCESSOR ICs 


NMI62415P,FP 


2 CH 4 MODE PRESET EQUALIZER 





APPLICATION EXAMPLE 





— 

w 

— 

NO 

O OC 
u 

oO CO 





47 
+ + 
Rch 16 yn Lech 
OUT O ian i Ss o O OUT 
Gi 
1500P 1500P 
33P 33P 
6 
0.047 0.047p 
| iS 
470P 470P 
0.47p 0.47p 
6800P 6800P 
+ + 
UL. 10u 10p £42 
Reh ©) | (0) eh 
IN 


Units Resistance : Q 
Capacitance : F 
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3-ELEMENT GRAPHIC EQUALIZER WITH MICROCOMPUTER INTERFACE 


DESCRIPTION 


The M62416FP is a tone controller IC. 

The IC has a resonance circuitry and is, with 8-bit serial data sent from a microcomputer, capable of 
performing 2 channel, 3 band tone control. 
It is best suited to preset tone control applications. 


FEATURES 


M Housed in 24-pin shrink package (SSOP) 

Mi Built-in microcomputer interface circuit controlled by 8-bit serial 
data 

Mi Built-in 2 channel, 3 band tone control. 

MI Low noise: VNo = 10 pVims (typ.) <IHF-A> 

WM Low distortion factor: THD = 0.03% (typ.) 





a Outline 24P2Q-A 
~ RECOMMENDED OPERATING CONDITIONS 0.8mm pitch 300mil SSOP 


SUPPly VOItAGEe FANGE .......:ceecssssecesessrteeeeeeeteeees Vcc =6.0 ~ 12.0 V (5.3mm X 10.1mmX 1.8mm) 
Rated Supply Voltage ..........csessssesssssseceeeesesneneeessserseeeeeees Vec=7V 


SYSTEM CONFIGURATION 





M62416FP 


| = 3-ELEMENT GRAPHIC EQUALIZER 


TONE CONTROL 


MICROCOMPUTER 
INTERFACE 


CLOCK — DATA LATCH 
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PIN CONFIGURATION 


BASS INPUT 1[ 9] 
BASS OUTPUT 1 


MID-BAND INPUT 1 
MID-BAND OUTPUT 1[6| 
MID-BAND 1 
TREBLE 1[g TREBLE 2 
OUTPUT 1 [| Hq OUTPUT 2 
POWER SUPPLY 


dsA9lVc9IN 


Outline 24P2Q-A 
NC : NO CONNECTION 


IC INTERNAL BLOCK DIAGRAM 


BASS INPUT 2 BASS2 MID-BAND OUTPUT 2 
BASS MID-BAND TREBLE 2 POWER SUPPLY 


INPUT 2 OUTPUT 2 INPUT 2 MID-BAND 2 OUTPUT 2 FILTER CLOCK 


@---@—@—@)---@—O—@--O 
ty 


REFERENCE POWER 
SUPPLY CIRCUIT 
MICROCOMPUTER 

INTERFACE 


Pe VR1= 
25) =O) OO -0 = O09 


INPUT 1 BASS BASS 1 MID-BAND TREBLE 1 GND DATA 
OUTPUT 1 OUTPUT 4 OUTPUT 1 
BASS INPUT 1 MID-BAND INPUT 1 MID-BAND 1 


£3dB; 22.7k, +6dB; 8.5k,+9dB; 4k 
+3dB; 22.7k, +6dB; 8.5k 


Units Resistance :Q 
+3dB; 24.2k, -—6dB; 10k, +9dB; 5.5k 


Capacitance :F 
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INPUT/OUTPUT FORM (Design values are indicated in figure.) 


INPUT 1 Cdl INPUT 2 
BASS INPUT 1 [2] BASS INPUT 2 
BASS OUTPUT 1 , BASS OUTPUT 2 


BASS 1 | BASS 2 













MID-BAND INPUT 1 | 5| MID-BAND INPUT 2 


MID-BAND OUTPUT 1 [6] | 1B . MID-BAND OUTPUT 2 
ion 0 1.2mA1.2mAG 


MID-BAND 1 — MID-BAND 2 
Al 
TREBLE 1 | 8| — TREBLE 2 
r\ 
a 
OUTPUT 1 [9] = OUTPUT 2 
GND POWER SUPPLY 
DATA FILTER 
LATCH , CLOCK 


Units Resistance :Q 
Capacitance: F 
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PIN DESCRIPTION 














Data latch of serial data sent from p-COM to IC 
Latch 
Operates at falling edges 


Removal of ripples in power source 
Power Supply Applies 6 ~ 12 V (rating: 7 V) 


@ (@) Input 1 (2) Ch 1 (2) signal input 
@ (@) Bass input 1 (2) Bass resonance amp input 
@(@) | Bass output 4 (2) 
@ (@) Bass 1 (2) Bass gain selection 
&) (@) Mid-band input 1 (2) Mid-band resonance amp input 
© (49) Mid-band output 1 (2) Mid-band resonance amp output | 
® (4) Mid-band 1 (2) Mid-band gain selection 
(q) Treble 1 (2) Treble gain selection 
) (@) Output 1 (2) Ch 1 (2) signal output 
Input of control data sent from u-COM to IC 
Data ; ; ‘ 
Receives data in sync with clock 
Clock used to transmit serial data from u-COM to IC 
Clock ie 
Operates at rising edges. 





me 


ABSOLUTE MAXIMUM RATINGS 














Saya 
Tea | Power disipator 
Storage temperature °C 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vcc =7 V, f = 1 kHz, and flat, unless otherwise noted) 























[Min | Typ | Max _| 

Gviflat) |Votagegan Te 
Bass Beste) 8 
| - | -6 | - | 4B | 
é vid-pana Beastie) 
S Pa 8 eB 
jrrevie | Bovetimary 
Gi (Tre)C | C ut (max. Sos | 36 | = | dB | 
[Contoistep | eK 
15 | 20 | - | Vms 
THD _| Totalharmonicdistortion Ss | VO=0.5Vms i ts—“‘C‘C*rL «LSC | 03 | % 

\VNo___| Outputnoise voltage | «RQ = 10KQ, filters IHF-A | T1023 | ms | 
Filter: IHF-A | _- | -90 | -70 | «8B | 
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3-ELEMENT GRAPHIC EQUALIZER WITH MICROCOMPUTER INTERFACE 


DIGITAL CONTROL SPECIFICATIONS 





Data format 
bit Obit 3bit 
(MSB) TREBLE MID-BAND ; BASS (LSB) 


Timing diagram (recommended conditions) 


ee ee | ee >} 
L Pee oe eee eet 
La — Som! 4uS(min) 
CLOCK 4 cee ee, (ech 
Ce ee ee Lf 
! . 
| reece a | | 
- 8yuS 8yuS I ; 
H (min) — (min) a P< 4uS(min) 
LATCH SSS SSS SSS ee 
| | 
| 1 | 
8yS(min) 


Note: 1. CLOCK operates at rising edges of pulse. 
2. LATCH operates at falling edges of pulse. 
3. Recommended input level 
“H" level : more than 4V 
"L" level : less than 1V 


DATA SETTING TABLE 
Treble Mid-band Bass 
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FUNCTION DESCRIPTION 
(1) Tone block: Processes main analog signals. 


Gv=0dB  G@Vs—6dB~0dB~+9aB 
(TONE CONTROL SYSTEM GAIN) 
INC) 10k rat A a 
10k 

4k 8.5 55 

4.5 14.2 4.5 

14.2 14.2k 

Ct 

C2 

R2—-56k: 


6k 
BASS : 


1) Input signals are separated into bass, mid, and treble bands. 
Resonance circuits (band-pass filters) separate signals into 
bass and mid bands, while treble is separated by a CR filter. 
These separated signals are boosted or cut by making selection 
from internal gain setting resistors. 


(2) Control block: Processes data transmitted from a micro- 
computer to control the gain in each band. 






Lu 
© 
DATA () i 
wi } BASS CONTROL 
Zaz 
LATCH © ee 
ui a wo } MID-BAND CONTROL 
aiz 
208 
CLOCKC) Oo \ TREBLE CONTROL 
2 
Oo 
= 





MID-BAND TREBLE 


2) Tone control step. 


Bass: -—6dB ~ 0dB ~ 9dB-—s 3d B/step 
Mid-band: -—3dB ~ 0dB ~ 6dB = 3dB/step 
Treble: -6dB ~ 0dB ~ 9dB = 3dB/step 


3) Gain control in each band is performed by means of serial data 
sent from a microcomputer. 


1) Send initialization data at power up, because the internal logic is 
unstable at power up. 

2) 8-bit serial data is used for control by microcomputer. For data 
settings, see Digital Control Specifications on page 6. 
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TEST CIRCUIT 
46k 
P 
1Oyza o | 
zp 100yu Icc 
a | (A)}—o Vcc 
0.0068) 0.047p 0.0068) 0.047p 
10p zp ) aE 1 rf 33y 
24] feat z2} fat] 20 18 
CLK 
MICROCOMPUTER 
| 
Lt Ww by ts ft Le is} = Lg} Lt 12] 
+ . Ae 
10p ZH 1p 
0.0068) 0.047p 0.0068p 0.047y 
J | Units Resistance : Q 


Capacitance: F 


4 1 Ou O IH F-A 








Np 
— 
TYPICAL CHARACTERISTICS 
THERMAL DERATING 
S 
€ 
a 
za 
QO 
} 
<x 
QO 
a) 
” 
Q 
cc 
> 
O 
oO 
AMBIENT TEMPERATURE Ta (°C) 
| MITSUBISHI 
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(1) Flat boost cut 
(a) Flat 


OUTPUT BUFFER 
k 


R1=10 


eo Gv 





SW is center position, the frequency characteristics will be level re- 
gardiess of the resonance circuit. 


@2Z is an impedance in the resonance circuit. 


(b) Boost 


OUTPUT BUFFER 
R1 = 10k 






ei 


Impedance 
Resonance circuit : Z = 1.5kQ 
Treble condensor:Z=1/jwC 


When the SW is in boost position, the resonance circuit is connected 
to the NF loop of the output buffer amplifier. 
The gain Av is 
Av = R2+2Z+VR 
Z+VR 
The output voltage eo is 
R2+2Z+VR 


eo = Av > ej = ——__——__—- ei 
Z2+VR 


When Z is smallest, the gain in resonance is the greatest, and the 
optional frequency is then boosted. 


(c) Cut 


OUTPUT BUFFER 
R1 = 10k 






ei 


Impedance 
Resonance circuit : Z = 1.5kQ 
Treble condensor: Z=1/jwC 


When the SW is in cut position, the resonance circuit is connected to 
the input side of the output buffer amplifier. 
The gain Av is 
VR+Z ; 

i' = —_—_—_——— ej AV = 1 and 
: R1i+VR+z 
The output voltage eo is 
eo = Av - ei Se 
R1+VR+zZ 
When Z is smallest, the gain in resonance is the greatest, and the 
optional frequency is then cut. 


(2) Resonance circuit 


The simulated inductor circuit converts L in the R, L, C serial reso- 
nance circuit into a CR pin by the buffer functions of active pins such 
as resisters. Operational amplifiers, works in a almost the same way 
as the R, L, C serial resonance circuit. 


R4 = 56k OUTPUT BUFFER 


VR 





C2 ei C1 


Fig.1 Tone control circuit 
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| : (b) Shape of resonance 
C1 | | About Shape of resonance, Q is defined by the ratio of wo (wo =2 
: a fo) and the frequency band width w2-w1, (Gmax// 2) 
R3 Gvmax 


Fig.2 Equivalant circuit Gvmaxy/ 2 


(a) Frequency fo 


The L, R, C resonance frequency fo is 





t 
t 
I 
t 
t 
l 
t 
re 
I 
t 
t 
t 
{ 
I 
{ 
I 
t 
1 
{ 
{ 


Gea ca asene reid seaplane ogee Equation No.1 - 2s oe 


The value of Q is found by the following equation ; 


| Q= C2 + R4 
Ci+R3 
R3 C2 
ei ej 
The greater the value of Q the narrower the frequency band width, 
L eL R4 eR and vice versa. The M62416FP is composed of R3, R4, so Q is de- 
| | fined by selecting the external condensor. 


Fig.3 Fig.4 


When the voltage ei is supplied to resonance circuit as shown in 
Fig.3 


job 
~ R38 ¢jol 


if ei is then supplied to the pins C1, R4 as shown in Fig.4 


jwC2°R4 jwC2+R3°R4 


oi COe Ra ROdiwCl Aa Re 


L=C2+*R8° R4 Whe OL = ER vnccccsccscscsssesssseneeeens Equation No.2 


lf eR is replaced by et and L serial circuit, R3 and C1 are automati- 
cally connected in order to keep the value of er stable, a buffer am- 
plifier should be used. The buffer amplifier is equivalent to an imped- 
ance. By equations No.1 and No.2, the resonance frequency, fo is 


1 


2x C1°C2+-R3°R4 


fo = 
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APPLICATION EXAMPLE 


Vcc 
f__\ 
we, 
Reh IN Reh OUT 138 
U 
(0) (©) +h 
0.068) 0.47p 0.0068u 0.047u 
6800p Wr 33u 
+ 


24} fea} zat fet} fao] tte] tz] te tg] fsa ft 


ft} 2) idLs LATS Ls} Ess oi] 


6800p 
0.068 0.47p 0.0068 0.047p aL 
©) ©) Units Resistance :Q 
Lech IN Leh OUT Capacitance: F 


Frequency response 


CONTROL GAIN steps : 3dB/STEP 


+ 
ie} 


+ 
oO 


fA ff) 
| YN JN ff 
LUVIN NY | 


+ 
GO 


Response (dB) 
oO 








ft \WAZAAZN 
J \ | NY 
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TV TONE QUALITY/SOUND FIELD CONTROL 


DESCRIPTION 
The M62417SP is a dicital sound controller IC for miniature unit audio ‘systems. 


The IC, with serial data sent from a microcomputer, makes it easy to realize karaoke 
functions (voice canceling) and tone Euan Soave field control such as surround and 2- 
band tone control. 


FEATURES 
Wi 32-pin shrink DIP 
Mi Capable of controlling each function by serial data 


Bass/treblesstccccrrecerceecee ee teeeeeeeeeenneeees 0, +3, +6, +10dB 
SUrrOUN vereteteeeeseeeteceaeteneceeneeesnenesenssoeseees teseees [ON/OFF] 
Bass boostcrtttsssienessctesveeneesansesatevecneserenssesenes [ON/OFF] 
Voice canceling :::ccccccctetestettreeteeeeneeeeeeeeeeeeeeenes [ON/OFF] 


NACL a Soi Kaatarb orn chataruaniatowonnencitetaararessimarcaeseeniads ©: [ON/OFF] 





Outline 32P4B 


1.778mm_ pitch 400mil SDIP 
{8.9mm xX 28.0mm xX 3.8mm) 


SYSTEM CONFIGURATION 


Roch Rec OUT 
© 


M62417SP 


VOICE ~ ac Te 
CANCELLER |_\\ ch 


~Y| MICROPHONE [— 
| MIXER : 


eo O © O 
CLOCK DATA LATCH Leh Rec OUT 
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PIN CONFIGURATION 


CLOCK 
DATA 
LATCH 
DVDD 
VCUT 
IN1 
INBASS1 
NFBASS1 
FBASS1 
FTRE1 
REC OUT1 
FBB1 
NFBB1 
INBB1 
OUT 1 
AGND 


IC INTERNAL BLOCK DIAGRAM 


DGND AVSS 


dSZILVZ9IN 


Outline 32P4B 


SUR R_ MIC 


DGND 
AVSS 
SUR C 
SUR R 
MIC IN 
IN2 
INBASS2 
NFBASS2 
FBASS2 
FTRE2 
REC OUT2 
FBB2 
NFBB2 
INBB2 
OUT2 
AVDD 


IN2 


MITSUBISHI SOUND PROCESSOR ICs 


M62417SP 


DIGITAL SOUND CONTROLLER FOR MINIATURE UNIT AUDIO SYSTEMS, 


TV TONE QUALITY/SOUND FIELD CONTROL 


INBASS2 NFBASS2 FBASS2 FTRE2 REC OUT2 FBB2 NFBB2 ~—-INBB2 QUT2 AVDD 


MUTE SW 


HO? TKD 24.2k 
> 8.55ke 10.0k 


(1)- - 123-—09) 


ae 


IN) INBASS! NFBASS] BASS! FTRE! REC OUT! FBBI  NFBBI INBB1 = QUT AGND 


Unit Resistance : Q 
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PIN DESCRIPTION 
Pin No. 


Clock input for ‘serial data transmission 


Symbol 
OCK 






Control data input. Receives data in sync with CLOCK 
Trigger input for data writing. Data is written at positive-going edges 


VDD Power supply to internal logic circuits 


Capacitive impedance (band-pass filter) connection pin for vocal cut 
Channel 1 input 


. . 


INBASS1 nput of resonant buffer amp in base section 


NFBASS1 
FBASSI 
FTRE | Resonant impedance (band-pass filter) connection pin for treble section 
REC OUT] REC output of channel 1 : 

FBBI 


BB1 Resonant impedance (band-pass filter) connection pin for bass boosting 


Si</OUIrlolo 
AOl|<lPlSle 
Sigidiz 

| > 


mn 
Flw 
108) 


Zz 





Ground of internal analog circuit | 
AVDD Positive power supply to internal analog circuit 
Channel 2 output 
| = @ | INBB2 
NFBB2 Output of bass boosting resonant buffer amp | 


Resonant impedance (band-pass filter) connection pin for bass boosting 
EC OUT2 REC output of channel 2 
TRE2 Resonant impedance (band-pass filter) connection pin for treble section | 


Inout of resonant buffer amp in base section 
MIC_IN 
UR R 
UR C 





DGND 


<= 
Y 
wn 


Negative power supply to internal analog circuits 
Ground of internal logic circuits 


° 
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DIGITAL SOUND CONTROLLER FOR MINIATURE UNIT AUDIO SYSTEMS, 
TV TONE QUALITY/SOUND FIELD CONTROL 





ABSOLUTE MAXIMUM RATINGS 


Symbol 












| Pa | Power dissipation Tas 25°) | 1250 | mW 


—55~ +125 


ELECTRICAL CHARACTERISTICS (Ta =25°, AVpp = 7V, AVss = — 7V, DVpop = 5V, unless otherwise noted. 


Tone control and bass boost are set to OdB.) 


(1) Power supply characteristics 













Current at pin @ with 
AVop = 7V, AVss = — 7V 
No signal 


Circuit current of analog negative Circuit current at pin @ with 
a eg : 9 AVop = 7V, AVss = — 7V 2 ak 
Boe Pe No signal _ 
Circuit current of digital Current at pin @ with DVpop = 5V_ i 
power supply No signal i 












Circuit current of analog positive 
power supply | 
























Typ 











ca | | 0 | = |0.3-DVo0f VV 
PY twats Hee | SLOK ATA LATCH wins leaps = be 
CLOCK, DATA, [| =10 | - | 10 { pA | 
Altes ee oa 
| Fox | CLOCK freency t= 250 [He 
Jtwuc | CLOCK pulse width | = TS 
eSBs 1s OATA Setup: Miinel yo e O e S | 
inetd DAA OU ANOS So eo cose ee ee ee MO ee es 
7 Ne 
LATCH setup time Fo - | - | 
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(3) Input/Output characteristics | : 






















a3 Limits ’ 
Input_resistance | Pin©, @, Ta = 25°C 
Input to pin®, @, @, output from pin®,®}| 3.0) 40 | - | Vrms | 
ae anes Pint, @, no signa ~[-ois| of ois Tv 
oe a Pin®, @, no signal ee ae ee ee 
Vin = 1Vrms, flat. pin®,@-@,@ gains | -1| O[ 1] oB 
eee ere JISA fiter, no sional [pin®,@ | =| 7.0 | 20 [ums 
Rg = 10k Q pin, @ | - | 55 | 15 [uVrms| 
ey pin®, ®. Vo =0.5Vrms, Ru = 30k Q | - | 002] 08 | % 
| pin@, @. Vo = 0.5Vrms, Ri = 10k Q fr - [001 | 04] % | 
Between pin ©, @-@®, © lines 
CT i = —70 
Vo = 1Vrms, Re = 30k Q 
Crosstalk between channels 
CTrec Between pin ©, @-@, @ lines 70 
Vo = 1Vrms, Rt = 10k Q 





(4) Tone control characteristics 
















ieee, © esses 
ea a5 [ 0}. 
— output pin (5), @® gain 
amie 6 
| fe aO = 104 

= 1kHz, Vo = 1Vrms 
En ea 


(5) Bass boost characteristics 












. | 
Bass boost voltage gain f =1kHz, Vo=1Vrms_ Pin ©, ® 111.5 | dB 
Tee | Graphic equalizer balance between f = 1kHz, Vo = 1Vrms 4 4 
os - channels oS Defference in pin ®@-—@® gain 








(6) Microphone amplifier input/output characteristics 


Symbol! Parameter Test conditions : 


Input resistance Pin® 


FLAT, RL = 30kQ, THD=1% 
Vimmic Max. input voltage Measure input at pin @, 
outputs at pin’, ® 


, pin®, ®—-@ voltage gains 


pin®,@® _Vo=0.5Vrms, RL=30KQ | - 


Difference in | in 
BaLmic Balance between channels er ee tage gal 
between pin ©, @ 


ce 
3 
c+ 
n 


oO oO 
jo 
& O|x< 
fo] 8 Be 
SiR S 
a || 2 


he 


= 
5 





8 
© 
Oo 





x 








© 
N 
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DIGITAL CONTROL SPECIFICATIONS 
Digital format 


OUTPUT VOCAL 
DATA 0 MUTE CUT 


(MSB) OFF/ON | OFF/ON 





TONE CONTROL / 
MODE 01: BASS pa (LSB) 
10: TREBLE 


FS Fumction ff Sam metion 
name 

F d t ” Boosting Boosting 

iIxed to / / 

Tone DI cutting D2|D1 cutting 

volume volume 


| “0 
po [emer for) Fare a 
volme | POLO 1] +3081 1 | 0 

ja] = ae ° — 


1 
0,1} 0} +6cBl] 1] 1] 0] -60B 
-O{ 1 [1 [+100B if 1 [1 [1 | -10dB 
D3 Vocal Vocal cut disabled by “O” 
cut Vocal cut enabled by “1” 
D4 Output | Output mute disabled by “OQ” 
mute Output mute enabled by “1” 


2 
ee 
ps Is “4 Sorround disabled by “0” 
snnee Sorround enabled by “1” | a 
contro oO | 1 || Bass | 
Bass Bass boost disabled by “OQ” | 
boost Bass boost enabled by “1” 























fae 
NO 
















D 


















































Tone 3 | Mode__| 
mode eel OI Treble: 


D7 mode Data O is selected by “O D7 Mee Data 1 is selected by “1” 
select select 


DATA TIMING (Recommended conditions) 





(LSB) (MSB) 
1 aisec(min) ! ! ! ! 1 wsec(min) 
aa po ' 1 
CLOCK | | | | | | | | | | | | | | | | ! 
| sa 3 
2 ny | 2usec(min) . 2 usec(min) ! 
~ 4 ae 


LATCH 


Notes1. CLOCK and LATCH function at raising edges of pulse. 
2. High level: 3.5V min.; Low level: 1.5V max. 
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FUNCTION DESCRIPTION 
(1) Tone controller equivalent circuit 


R 
FBASS : CENTER FREQUENCY 
| 3 10=1/2n,/C1 -C2°-Ri + R2 [Hz] 
Q 


= ,/(C2+R2)/ (Ci: Ri) 






C2 EXAMPLE : BASS BAND (f = 150Hz) 
Ri =15kQ, R2=56kQ 


C1 =0.82u, C2=0.015 yu 


INBASS | 


Fig. 1 A circuit equivalent to the inside of the tone controller 


Fig. 2 is equivalent to Fig.1. To convert 
compoment constants, the equation below is used. 


L=C2-Ri-R2 


Fig. 2 An equivalent circuit using L 


(2) Vocal cut block equivalent circult 








CHANNEL 1 INPUT = VOCAL CUT OUTPUT 
| > 


CHANNEL 2 INPUT & 


BAND-PASS FILTER FOR VOCAL CUTTING 
Note. The vocal cut output is monaural. 
(3) Surround block equivalent circuit 
20k 
MICROPHONE INPUT ae ees 
Ras terete AOL ) a > CHANNEL 1 OUTPUT 


! EXTERNAL 
C 


CHANNEL 2 INPUT B > [> CHANNEL 2 OUTPUT 


20k BAND-PASS FILTER REGULATING SORROUND 
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TYPICAL CHARACTERISTICS 


THERMAL DERATING 


POWER DISSIPATION Pa (W) 





O 25 50 75 100 125 150 
AMBIENT TEMPERATURE Ta (°C) 


APPLICATION EXAMPLE 


Mic IN! Rec OUT1 | OUTI 
AVSS = - 7V 
DGND 0.0224 0.015u 0.82u i In 0.083 pre oY 
On /10u 
mz  OD 4700P 
ae 


M62417SP 





4 t2y tet Ley cst bs] Ley bey Ley bey by bel be] Le] Le} Le] 


0.047 yu} 10u + 


Ll 


0.015u 0.82u ae tu 0.033u 


MICROCOMPUTER 
| MicrocoMPUTER pvpp=+5y_ ‘''N2 Rec OUT2 OUT2 AGND 


Unit Capacitance : F 
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ELECTRONIC VOLUME IC WITH 4 SPEAKER TONE CONTROLLER 





DESCRIPTION 
The M62419FP is an IC developed for car aude it has a built-in 4ch input selector, 


master volume, loudness, tone control and fader volume blocks. All of these blocks are 
controlled via serial data. | | 
This IC is also applicable to other appliances such as home audio and TV. 


FEATURES 

Mi Designed to adjust the gain of each source at the input 
selection switch section 7 

Mi Sound volume (master & fader) and salty (bass & treble, 
loudness) are controlled at the front row of power 

Mi Geared to analog sound signal processing 

m Sound volume and quality are adjusted via serial data 

i Analog/ digital-mixed IC realized by FULL-CMOS 

MI Maximum input voltages + 2.8Vrms (Vcc = 8V) 





Outline 42P2R-A 


0.8mm pitch 450mil SSO 
RECOMMENDED OPERATING CONDITIONS fue eel araas 


Supply voltage rangers Vec = 6~9V, Voo = 4~6V 
Rated supply voltages strstr: Vcc = 8V, Vop = 5V 
Rated power dissipation COCO CHO O Oe CeO OOOOH EEE RES RHEE HEHEHE DEL OD 280mW 


CD PLAYER 
or 
CASSETTE DECK | 
7 2 Bey, : FRONT REAR 
FM/AM TUNER Tega. ee teed SPEAKER SPEAKER 


or 
DAT /MD/ DCC 


MICROCOMPUTER 
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ABSOLUTE MAXIMUM RATINGS 







| Pa | Power dissipation | 990 mW 








ELECTRICAL CHARACTERISTICS 






Lim 


: 
ct 
n 
Cc 



















Circuit_current ach gl i ee al SOO eee, | 
| Arr(VOL) [| Maximum attenuation | ATT(VOLJ=-m CC sCidEC=sSCidLsC = 90 | - 80 | BCE 
| AATr(VOL Attenuation error | AT(VOL=O FC —“(‘O™OCOCOC!COC*~20{~ =O] 2.0] BC 
Maximum _input_voltage PTHD=1% CE 2 2B = [Vrms | 
| G(Bass)B| Bass boost, Cid = TOOHZ eC — —“‘(‘“C;MSC*drLSC*C‘éSYLC SCD] 15] BC 
|G(Bass)C] Bass cut Cd TOO  s—C“‘“CSC*@ CCT 12-9] cB 
| G(Tre)B | Treble boost = Tate CB 
S12). 2S seb. | 
| Arr(FED) | Maximum attenuation | Arr(FED)=-~ es Ci‘iLC=SC*dL;sC = 80. | 74 |B 
2.2| - | Vrms 
| VnNol | | Arr(VOL)=0, Arr(FED)=0, Ro=0, DIN-AUDIO. | - | 9| 18 |uVrms 
Art(VOL)=-c0, ArT(FED)=-co, Rg=0, DIN-AUDIO| - | 55| +1 [uVrms| 
Total harmonic distortion Ue Pek narra a dness = OFF, p= | 0.003 | 0.05 % 

f= tkHz E902 = 80.) de. 





APPLICATION EXAMPLE 


2ch REAR 


. FRONT 


) 
VREF 


- 










[St [Sh [2 
| F 

: 
15k 





eee 


2.2u | 
Ich FRONT 
. Ich REAR 


2.2 
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PC BUS TV ELECTRONIC VOLUME IC WITH TONE CONTROLLER 





DESCRIPTION 
The M62420SP is a dual channel sud volume/ quality controller, is controlled via I?C bus. 


The volume section is designed to control the 2 channels either simultaneously or 


respectively in steps of 1dB. It incorporates the ladder resistance mechanism to reduce 


noise and distortion. 
The tone control section is capable of controlling the tone within +12dB in steps of 2dB. 
The Q value is adjustable by changing the exterior C value. 


FEATURES 
M@ Serial data control | 
Volume O~ — 80dB(1dB/step), — © 
(Independent control of respective channels) 
Tone control(Treble/ Bass) + 12dB(2dB/ step) 
Mi Low noise and low distortion 
M Built-in reference voltage circuit 





Outline 2OP4B 


1.778mm pitch 300mil SDIP 

RECOMMENDED OPERATING CONDITIONS ree > ner 
Supply voltage TANQE erst eet settee etree es reeasereeeens Vcc = 8~ | OV 
Vop = 4.5~5.5V 
Rated supply voltage SDUSES Beene Slots eee nna eothreled tara leetecale wee Veco = OV 


SYSTEM CONFIGURATION 


eee 


ae 4 ea, ok BASS TREBLE ee a : 


~ TONE: CONTROL 


! - cu 
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PIN CONFIGURATION 


ch2 IN 

SIMIN2 
SIMOUT1 SIMOUT2 
BASS2 
TRE2 
OUT2 
AGND 
REF 
RFIL 
AVDD 


dsSozcrzow 


Outline 2OP4B 


IC INTERNAL BLOCK DIAGRAM 


ch2 IN SIMIN2 SIMOUT2 BASS2 TRE2 OUT2 AGND RE 


RE 


5k 


Sk 


’C BASS 
5SOk SIMAMP1 INTERFACE 


tf: 


CH1 IN | SIMOUT1 BASS! TRE1 OUT1 DGND- SDA SCL DVDD 
SIMIN1 
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ABSOLUTE MAXIMUM RATINGS 












| 
[Von | Supply voltage | OC 





ELECTRICAL CHARACTERISTICS 
























a 
PDB, x=. MCICURCUMENY go cno ne cre ta en a ae ee ll ge OO le Se mA 
| Vim__| Maximum input voltage | CT = | T= mss 
| ATTmin | Minimum attenuation | Ct—“‘iL =| CT C= BC 
| ATTmax| Maximum attenuation | C—(“‘aLC = CT 8 | 
| Geam | Maximum bass boost | —C—i‘“‘CS*drLC = (Cd | BC 
| Gacm | Maximum bass cut | ——“‘LC = Cd 12 | = 
| Grem | Maximum treble boost | Ci = Sd HI T= BC 
| Grom | Maximum treble cut | —“(ti‘“(‘“S;S*rL:C Cd = 
[Vom | Maximum output voltage | —“‘iLC = CT = rs 
| THD | Total harmonic distortion == | Ct—“‘CSC*drLSCSC=«C«*BC‘CWLOH |. | %_ 
RINGS es NINOS ce as ese a ae a ene et 4 Oe | 2580. Viens 
Channel_separation et hace tne is eet a al OO a Os 
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3-ELEMENT GRAPHIC EQUALIZER WITH BUILT-IN SURROUND 
FOR KARAOKE FUNCTIONS 





DESCRIPTION 


The M62422FP is an IC of 2 power supply system and for tone control applications. 

The IC, in addition to the 3-element graphic equalizer, has a vocal canceller, microphone mixer, and 
analog surround circuitry built in. It can be used in surround systems and vocal and microphone mixing 
blocks in karaoke equipment, as well as.in tone control blocks in a variety of audio equipment. Further- 
more, the key control signal input/output pins of the IC facilitate signal connections with the key control 
block. 


FEATURES 


Mi 42-pin shrink SOP package 

Mi Low distortion factor. THD = 0.01% (Vi = 0.5 Vims) 

Mi Capable of controlling each function by serial data. 
Bass/mid-band/treble 





BASS BOOS essa civcccweth nse ariaceeneeces 0, +3, +6, +10 dB 
SSUNFOUAG Sevres acetedsces sececesntect aediaetneseeiate le eae ceameg ON/OFF m\\\ 
Vide al City steric oie cals se aes cect nersiael Se Gate ON/OFF ae 
Selection in sound multiplex Mode ........ eee ee eeeeee L only/R only Outline 42P2R-A 
Key control signal output for karaoke applications | 0.8mm pitch 450mil SSOP 
Mi Through output of signals in non-effect mode (8.4mm xX 17.5mm X2.0mm) 
ee eo RECOMMENDED OPERATING CONDITIONS 
i Microphone-mixing input circuit 
Supply voltage range ...........ccescesnesssseeeresesseenesees Vec 5.0 ~ 7.0 V 
Vss -7.0 ~ —5.0 V 
VoD 4.5~ 5.5 V 
Rated SUPPIY VONAGS: ciisasvcicicavessieedoinasevisbeseadscacgasdedeeteuanes Vcc 6.5 V 
Vss -6.5 V 
Vop 5.0 V 


SYSTEM CONFIGURATION 


MICIN1 MICIN2 RECOUT2 
O © © : 
M62422FP 


TONE 
i | MICROPHONE CONTROLLER 
= VOCAL 

CUT 


MIXER/ 
SURROUND 


MICROCOMPUTER 
INTERFACE 


O 
CLOCK DATA REC OUT 1 





¢ MITSUBISHI 
ELECTRIC 4-151 


MITSUBISHI SOUND PROCESSOR ICs 


M62422FP 


3-ELEMENT GRAPHIC EQUALIZER WITH BUILT-IN SURROUND FOR KARAOKE FUNCTIONS 


PIN CONFIGURATION 


diccvcgin 


Outline 42P2R-A 
NC : NO CONNECTION 


IC INTERNAL BLOCK DIAGRAM 


IN2 MIC IN2 NF BASS2 IN MID2 REC OUT2 NF BB2 OUT2 
KEYCON2 | IN BASS2 F BASS2 NF MiD2 F TRE2 F BB2 IN BB2 AVSS 


2? - (292 - 24-—@3 - 


22.7k 


8.55k | 10.0 
3.12k | 4.62k | Sw24 P 


sw2i “sw22 | sass BOOST 100k 
C) e 
Sw 
VOCAL CUT 


~ Ad salad we 20k af 
Hae SW16 SWi8 ) aan r 


SW17 SW19 oi 
p—____, [ft > g 


BASS BOOST 


{sw23| °” 


24.2k . SW25 if 


COMPUTER ; 10.0k| 22.7k | . . 
INTERFACE a = & 4.62k| 8.55k = 


(6) 


DVDD SUR OUT | KEYCON1 ; IN BASS1 F BASS1 NF MID1 F TRE1 F BB1 IN BB1 AGND 
DATA VCCUT IN4 MICIN1 NF BASS1 INMID1 © FMID1 REC OUT1 ‘NF BB1 OUT1 
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PIN DESCRIPTION 


Pin No. Symbol Function 


CLOCK Clock input for serial data transmission 
DATA | Control data input. Receives data in sync with CLOCK. 


|DVobD ec Cd Power supply to internal logic circuit 


DVbpp 

VCUT Capacitive impedance (band-pass filter) connection pin for vocal cut 

SUROUT Oupuls L-—R or L+R surround signals. _ 
Signals from which vocal part is cut are also output at this pin. 
Channel 4 input 
| KEYCON1 ———_|_ Output to key controller 
MICIN1 ' | Microphone input for karaoke function 
INBASS 1 Input of resonant buffer amp in base section 
FBASS1 
B1 


x|s 
m 
< 
© 
O 
= 


|NFBASS1 ——_—_—|_Output of resonant buffer amp in base section 
|FBASS1 ——_|_ Resonant impedance (band-pass filter) connection pin for base section 
|INMID1 = —_—*X|_ Input of resonant buffer amp in mid-band section 
|NFMID1 —_—[|._ Output of resonant buffer amp in mid-band section 
| FMID1 ===~—~—_|_ Resonant impedance (band-pass filter) connection pin for mid-band section 
|FTRE1 ——_| Resonant Impedance (band-pass filter) connection pin for treble section 
EC output of channel 1 
Input of bass boosting resonant buffer amp 
utput of bass boosting resonant buffer amp 
INB Resonant impedance (band-pass filter) connection pin for bass boost section 
| {OuT1 ss hannel 1 output 
round of internal analog circuit 
egative power supply to internal analog circuit 
hannel 2 output 
nput of bass boosting resonant buffer amp 
utput of bass boosting resonant buffer amp 
BB2 esonant impedance (band-pass filter) connection pin for bass boost section 
EC OUT2 REC output of channel 2 
TRE2 Resonant Impedance (band-pass filter) connection pin for treble section 
MID2 Resonant impedance (band-pass filter) connection pin for mid-band section 
utput of resonant buffer amp in mid-band section 
Input of resonant buffer amp in mid-band section 
Resonant impedance (band-pass filter) connection pin for base section 
utput of resonant buffer amp in base section 
Input of resonant buffer amp in base section 
Microphone input 
utput to key controller 
hannel 2 input 
UR R External C connection pin for setting time constant for suround effects 
External C connection pin for setting time constant for suround effects 


Positive power supply to internal analog circuits 
|DGND ~—_| Ground of internal logic circuits 
non-connect o connection 


Zz 
TI 
w 
> 
w 
M 


Z 
= 
= 


= 
TN 
= 
= 


42 
m| © 


=\5 
B\2 
oO 


UT2 
NBB2 
FBB2 : 


QO 


NMID2 
BASS2 
NFBASS2 
NBASS2 
IC IN2 
EYCON2 


O 


s 


> >liZiNInDiNnNiZzislio 
2 
= 
o 
NO 


i 
nO 
Q}O 


wn 


O 


oO 
G@) 
= 
Oo 
=|Q) 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
AVop,AVss| Analog supply voltage 
BVoo 












s{a|x 
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“ELECTRICAL CHARACTERISTICS (Ta = 25°C, AVpp =7 V, AVss = -7 V, DVpp = 5 V, unless otherwise noted. Tone contro! and bass 
boost are set to 0 dB.) . : ; : 


(1) Power supply characteristics 


‘Mine Circuit current of analog positive powe peal UPI GONE AY ODS BON i ee 


| ! 
asae . No signal 


a Current at pin @ with AVop = -6.5 V, AVss = 
Circuit current of analog negative power 65V 


suppl 
Py No signal 
Circuit current of digital power supply Cupeny al DIN aD YPE | 
No signal 


(2) Input/Output characteristics 


Input resistance | 





Input to pin ©, 6, output from pin @, @ 
VIM Max. input volatge Input to pin ®, 85, output from pin @, @ 
; RL = 10kQ, THD = 1% 


Vode . Pin @, @, no signal 

Output pin voltage 
Gv Vin= 1 Vins, fat, pin ©, © - @, @ gains 
Vans JIS-A filter : 


Output noise voltage No signal 
Vrecno . Rg = 10kQ 


THD 


Set 2 Vo = 0.5 Vims, Rt = 10kQ 
Distortion factor 
THD nee 

ie Vo = 0.5 Vims, RL = 10kQ 

Vo = 1 Vis, RL = 10kQ 
Between pin ©), 6? - @3, @ lines 
Vo = 1 Vs, RL = 10kQ 
Between pin ©, GP - @, 4 lines 


CT 
Crosstalk between channels © 





(3) Tone control characteristics 


Gboost 

Gboost2 f = 1 kHz, Vo = 1 Vis 

Gboost3 

Gcut1 Input pin ©, @ - output pin @, @ 
Gcut2 gains 

Gcut3 


Tone control voltage gain 


BALton 


Gboost1 f = 1 kHz, Vo = 1 Vims 


Gboost2 Input pin ©, € - output pin @, @ 
Gboost3 , 1 gains 


BALton 


€ 
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DATA INPUT FORMAT 
Three kinds of input format options are available by changing slot settings of D5, D6, and D7. 


(1) 
~—|nput direction 


SWw1 Swi 
Empty slot 
























1:Aside | 1: Aside 
0: B side 


1: Aside 
0: B side 


1: A side 
0: B side 





SW10, 11 | SW26, 27 
1:Aside | 1:Aside | 1:Aside | 1:Aside 
0:Bside | 0:Bside | 0:Bside | 0: Bside 


* Slots for tone boost/cut 


Slots for tone control and bass boost 





* Switches 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, and 25 are oper- 
ated according to the result of decoding setting code. 


Setting code (tone control) Setting code (tone boost/cut and bass boost) 





RELATIONSHIPS BETWEEN DATA AND CLOCK 


LATCH SIGNAL 
LATCH SIGNAL LATCH SIGNAL LATCH SIGNAL 


sey a 66) 6 yy ‘s sey a 





Data signals are read at raising edges of pulse. 
Latch signals are read at falling edges of pulse. 
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DIGITAL BLOCK INPUT CHARACTERISTICS , . 

















Typ Max 
Input voltage ("L" level) | 0 | ~ |0.2Vop 
input voltage ("H" level) ee 
input current ('L level) ie ee oe 
DATA LOCK 
input current (H" level) oe F- | - | | 





DIGITAL BLOCK TIMING REGULATION 

























| Min | Typ | Max | 
CLOCK cycle time ee ee 
CLOCK pulse width ("H" level) | 16 | - | - | 
CLOCK pusle width ("L" level) | 16] - | - | 
CLOCK rise time poe ile, eee Ae Oa 
rte | CLOCK fall time ee ne 
DATA setup time Oe ee 
DATA hold time ASS as 








CLOCK AND DATA TIMING 


| ter 
75% i 
CLOCK 
5% 
tf 
TWHC twice 


2 
tr 


- 7 ; 


tsD tHD 
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FUNCTION DESCRIPTION (3) Surround block equivalent circuit 
(1) Tone controller equivalent circuit 


20k 


MICROPHONE 1 























INPUT CHANNEL 1 
CHANNEL 1 OUTPUT 
INPUT 
‘EXTERNAL C => | 
20k 
20K CHANNEL 2 
A ‘ 5 : Beats k OUTPUT 
Fig.1 Acircuit equivalent to the inside of the tone controller Eseielaae ad 
Center frequency CHANNEL 2 
f0=1/2n,/C1~ G2° RI ~ Re [Hz] Ne 
MICROPHONEL 2 BAND-PASS FILTER 
(C2 -R2)/(C1 - R1) INPUT 20k REGULATING SURROUND 
Example: Bass band (f = 150Hz) 
Ri = 1.5kQ , R2 = 56kQ 
Ci=1.5n ,C2=0.01p 
i 
E 
TYPICAL CHARACTERISTICS 
R1 
THERMAL DERATING 
Fig.2 An equivalent circuit using L = 
a 
Zz 
O 
(2) Vocal cut block equivalent circuit ee 
oO 
30k o 
Oo 
30k oc 
CHANNEL 1B Lu 
INPUT > VOCAL CUT 5 
' 30k OUTOPUT o 
tides: 09 25 50 75 100 125 150 
CHANNEL 2 > 
INPUT AMBIENT TEMPERATURE Ta (°C) 
BAND-PASS FILTER 
FOR VOCAL CUTTING 
Note: The vocal cut output is monaural. 
Fig.2 is equivalent to Fig.1. To convert component constants, the 
equation below is used. 
L=C2:-R1°*R2 
| MITSUBISHI 
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~ APPLICATION EXAMPLE 
(1) M62422FP analog surround mode 


Switch settings 













= 8 2-45 82 | Aq 1 
5V {I D —) +6.5V 
: 

a 
wi@H-{ | 


VOL 
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(2) M62422FP sound-multiplex karaoke channel 1 


Switch settings 





Ml 30k 
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SW 
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4 Sswio A 
20% 0k ees Ws a 35 gr 
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: a 6k 
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(3) M62422FP sound-multiplex karaoke channel 2 


Switch settings 


Sw] swe] Swe|swi 
SW1} SW2] SW3] sws| sw7] SwolSW1 


mole [+ Te fore [aL 
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SW15 Swi4 
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SW21 OT Oo 
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O~O Sw2 
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x 
N 
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(4) M62422FP stereo karaoke 


Switch settings 








INTERFACE 


COMPUTER 


9 
Iva 
O 
= 





) () +6.5V 


MIC 
IN 


VOL 
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(5) M62422FP + M65839SP stereo karaoke with echo effects (Supporting digital surround) 











Switch settings 
SW4| SW6 | SW8|SW10 
SW1)SW2} SW3] sws] sw7|Sw9|/Sw11 
ee eee a ee 
enabled 
Vocal cut 
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(6) M62422FP + M65839SP digital surround (Monaural) 














Switch settings 
SW4] SW6 | SW8/SW10 
SW1}SW2} SW3! sws] sw7|Swo|Sw11 
ae] a [* [a fowls TaD 
enabled 
Vocal cut 
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Note: Use of a simple digital delay device (such as the M65843FP) is recom- 
mended if no echo effect for microphone is required. 
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(7) M62422FP + M65839SP digital surround (Stereo) 










Switch settings 
SW4} SW6 | SW8/SW10 
SW1| SW2) SW3! sws] sw7|Sw9/SW11 
ee eee 
enabled 
roan Vocal cut 
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Note: Use of a simple digital delay device (such as the M65843FP) is recom- 
mended if no echo effect for microphone is required. 
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(8) M62422FP + M65839SP + M65840SP stereo karaoke with echo effects and key control 












Switch settings 
SW4| SW6|] SW8/SW10 
eee eee Lee) 
disabled 
Polarity 
enabled 
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Note: As the dynamic range the M65840FP can cover is narrow, a-12-dB at- 
tenuator is recommended. 
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DESCRIPTION | 
The M62423FP is a digital sound controller IC for miniature unit audio eycteine. 


The IC, with serial data sent from a microcomputer, makes it easy to realize karaoke 
functions (voice canceling) and tone quality/sound field control such as surround and 3- 
band tone control. 


FEATURES 

Mi 32-pin shrink DIP 

Mi Capable of controlling each function by serial data 
Bass/ treble/ Mid é, vile, bis'Sra la leis ei. dje/a'0 4:0 bi e:6j0.010 ates wie ale 0, + 3, + 6, + 10dB 
Surround Gis -aaxeeceto eae, Sioieie' 8: o0el e bieiele bin: s(otolS elaiee sce(Sieis 6.08 6 cs wie We res ewes [ON/ OFF] 
Bass boost aon favo: 0:08 9:4 -0'e 80a: 60/8 SRINOS 6:0°,0. 6:66i0'o OG. 008s ares bre a Wale * [ON/ OFF] 
Voice canceling :::ccccccreteseerereteneeereeeeeeen eae e ences [ON/OFF] 
Mute sbi jot 6X 6s ple- wie ie yeie wie? 4 .0.o)a Bleek, Sarees Srere. be eee Soe wee eee ee 6 554.si6 rs [ON/ OFF] 





Outline 42P2R-A 


0.8mm pitch 450mil SSOP 
(8.4mm x 17.5mm x 2.0mm) 


SYSTEM CONFIGURATION 


Reh Ree OUT 
CG 


M62423FP 


2 VOICE wre io 
J CANCELLER [_\\ eh 
SURROUND 
PV] MICROPHONE |~// -y : 


- MICROCOMPUTER 
es INTERFACE = | 


& O O O 
CLOCK DATA LATCH Leh Rec OUT 
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PIN CONFIGURATION 


ditcreow 


FMID1 
FTRE1 
REC OUT! 
FBB1 


NFBB1 
INBB1 
QUT 1 
AGND 


Outline 42P2R-A 


IC INTERNAL BLOCK DIAGRAM 


AVSS |NBASS2 
DGND {| SURC SUR R NC MIC IN IN2 


42)(41)40)—89)—88)89 


SURROUND 9 
SW 


CLOCK | LATCH DVDD NC CUT INI 
DATA 


DGND 
AVSS 
SUR C 
SUR R 
NC 

MIC IN 
IN2 
INBASS2 
NFBASS2 
FBASS2 
INMID2 
NFMID2 
FMID2 
FTRE2 
REC OUT2 
FBB2 
NC 
NFBB2 
INBB2 
OUT2 
AVDD 


NC: NO CONNECTION 


FBASS2 


FMID2 
NFBASS2 INMID2 NFMID2 FTRE2 


INBASS! NFBASSI FTRE] 


FBASS1 
1 NM FMIDI 


NFMID1 
ID] 
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NFBB2 QUT2 


|NBB2 AVDD 


24-2322) 


FBB2 
REC QUT2 NC 


O 
BOOSTER 
SW 


BASE 
BOOSTER 


19-2021) — 


REC OUTI NC  NFBBI |NBB1OUT1.GND 
FBBI 


Unit Resistance : Q 
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ABSOLUTE MAXIMUM RATINGS 


Symbol __ Ratings 
AVoo, AVss | Analog supply voltage | 





| Pa___| Power dissipation (Tas 25°C) | 1250 
mw /°C 


ELECTRICAL CHARACTERISTICS (Ta = 25°, AVop = TV, AVss =-— 7V, DVpp = 5V, unless otherwise noted. 


Tone control and bass boost are set to OdB.) 


(1) Power supply characteristics 













Current at pin @ with 
AVop = TV, AVss = — 7V 
No signal 


Circuit current of analog positive 
power supply 

















Circuit current at pin @ with 


Alss AVpop = 7V, AVss = — 7V 
No signal 


Circuit current of digital Current at pin @ with DVpp = 5V 
power supply No signal . 
(2) Characteristics of the digital block 


Circuit current of analog negative 
power supply 
















Vu | 3: 

is rat wats CHa] SLOOK DATA, LATOH ging af = DVo0 
CLOCK, DATA, =| -10 | - | 10 | uA | 
Vin = DVpp LATCH pins fee tee — FO A 
[Fox | CLOCK frequency | = = 80 | 
ftwic | CLOCK pulse width | = = 

Bis. 5 DAT AN CRUDE ONG a a ee Os 

DATA hold time otter Dal se Ne a Oe | 
[twa | LATCH pulse width | 2 = 

tsi EATIC setup ti oe a ee | Oe | 
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(3) Input/Output characteristics 


ee See Min 
















Pin@, ®, Ta = 25°C 

4. 

Aienie sea aet |Pin@,@, no sional L015] 0 0S | OV 
Peres |Pin®,®, no signal | OT OO | OT | OV 
Pass_gain | Vin = 1Vrms, flat. pin@,@-@,@ gains | -1[ O| 1] dB | 
ee ree ee JIS-A filter, no signal = |_pin@ @ | - | 7.0 | 20 |uvrms| 
eed oes Rg = 10k 2 pin®,@ | - | 55 | 15 |uVrms 
ecu 








DI StOrHON TENN pin®, @. Vo =0.5Vrms, RL = 10k Q 


Between pin @, ®-@, @ lines _65 
és uote ete Vo=1Vrms, Rt = 30k Q 
n 
ese nner ay ere Between pin @, @-@, @ lines | -60) p= | 


Vo = 1Vrms, Rt = 10k Q 





(4) Tone control characteristics 


GBoostT! 
oo f = IkHz, Vo=1Vrms 
coat 
output pin@, @ gain 
=A 5 


f = 1kHz, Vo = 1Vrms = 
Balance between channels Each of boost and cut conditions po] oof at 


(5) Bass boost characteristics 


ee ‘| mits 
Symbol Parameter Test conditions 
Min 


f= 1kHz, Vo=1Vrms_ Pin @, @, RL= 33 


B Graphic equalizer balance between f = 1kHz, Vo = 1Vrms 4 
ae channels Defference in pin @-@ gain 























Tone control voltage gain 















+ |=/5 









(6) Microphone amplifier input/output characteristics 


Symbol Parameter Test conditions Unit 
Min 


Input _resistance Pin® 


FLAT, RL = 30kQ2, THD =1% 
ViMmic Measure input at pin @, 3.0 4.0 Vrms 
| outputs at pin@, @ 

. pin@, @-@ voltage gains ~ 


pin@, @_ _Vo=0.5Vrms, RL=30k2_ | - | 0.02 | 08 | % | 


Difference in voltage gain 
Balance between channels between pin @, @ ] | 























Max. input voltage 
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DIGITAL CONTROL SPECIFICATIONS 
Digital format 





MODE BASS 
eee) SELECT BOOST 
0 OFF/ON 


OUTPUT | VOCAL 
MUTE CUT (LSB) 
OFF/ON | OFF/ON 


SURROUND 
OFF/ON 





TONE CONTROL 
DATA 1 MODE 01 : BASS ~ BOOST /CUT 


(MSB) i Moot VOLUME (LSB) 












name name 
ee Boosting 
jorp = a . 
La | Fixed to “OQ” 


Vocal Vocal cut disabled by “O” 
cut Vocal cut enabled by “1” 


pq [Outut | Output mute disabled by “0” | 
mute Output mute enabled by “1” 

D5 Sorround disabled by “O” 

Sorround enabled by “1” 
Bass Bass boost disabled by “OQ” 
boost Bass boost enabled by “1” 
Data O is selected by “OQ” 

select 


DATA TIMING (Recommended conditions) 
(LSB) (MSB) 


















cutting 
volume 


cutting 
volume 





boosting/ 
D os 





1 ; 
cutting 
D2 


Es volume 
a ee 
ee 


4 
D5 















Sorround Tone 





control 
mode 


Data 1 is selected by “1” | 
select 











~ 1 sec(min) 
——— =_—— 


| 


2 usec(min) 


1 wsec(min) 


, 


_ 


2 usec(min) 2 wsec(min) 


—_— 


——— 


LATCH Les 


Notes 1. CLOCK and LATCH function at raising edges of pulse. 
2. High level: 3.5V min.; Low level: 1.5V max. 


a 
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FUNCTION DESCRIPTION 
(1) Tone controller equivalent circult 


R 
peo er CENTER FREQUENCY 
: 10=1/2n./C1-C2- Ri Re [Hz] 


Q =,/(C2+R2)/ (C1 + Ri) 






C2 EXAMPLE : BASS BAND (f = 150Hz) 


R1=1.5kQ, R2=56kQ 
C1=0.82u, C2=0015u 


INBASS 3 


Fig. 1 A circuit equivalent to the Inside of the tone controller 


Fig. 2 is equivalent to Fig.1. To convert 
compoment constants, the equation below is used. 


L=C2-R1-R2 


Fig. 2 An equivalent circult using L 


(2) Vocal cut block equivalent circult 









CHANNEL 1 INPUT & . VOCAL CUT OUTPUT 
: > 


CHANNEL 2 INPUT BD 
BAND-PASS FILTER FOR VOCAL CUTTING 


Note. The vocal cut output is monaural. 


(3) Surround block equivalent circuit 


CHANNEL 1 INPUT & 





gd suuend eaetnagy ease cnvebieapiyenvekwaey 20k 
EXTERNAL 20k 
C 
20k 20k oo, 
20k 
baa ereiae ee > CHANNEL 2 OUTPUT . 
= . ‘— BAND-PASS FILTER REGULATING SORROUND 
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TYPICAL CHARACTERISTICS 
THERMAL DERATING 
= 
a. 
Zz 
O 
- 
< 
ow 
w 
” 
Q 
x 
Lid 
= 
S 
oO 
0 
0 2 50 $75 4100 125 + =150 
AMBIENT TEMPERATURE Ta (°C) 
APPLICATION EXAMPLE 
Sees i Ne (f = IkHz, Q=0.9) 17) Ree OUT2 OuT2 
ae | (f = 150Hz, Q = 0.8) AVop = +7V 
DGND 0.0221 0.015u0.82n  2000P O.1n —Iggop tu 0.083u 5 
10u 110 u 
LLL LL 


3.3k 


<2} [21] [40] [29] [38] [27] [25] [25] [24] [52] [se] [21] [30] [29] [22] [27] [2e) [25] [29] [23] [22 


M62423FP 





yL2yis}iat is} Ley ile} fe) Le} [1] 2] [13] [14] [5 [ee] [27] [re] [19] [20 [2] 





0.05 10u 3.3k 
i 
ue 0.015u 0.82 2200P tu 4700P In 0.033 
(f = 150Hz, OQ = 0.8) 
MICROCOMPUTER IN1 (f = 1kHz, O = 0.9) AGND 
R TI OUT1 
DVpp = + 5V ee Oe 
Unit Capacitance : F 
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DESCRIPTION 
The M51132 is a VCA (Voltage Controlled Amplifier) IC developed as an electronic volume 


control for audio-visual equipment. The IC is used to process small analog signals at the 
stage before power amplifier. Right/ left independent volume control or right/ left 
simultaneous volume control can be selected by DC voltages. Its built-in pass through 
function, in combination with an ALC amplifier, offers the capability of automatic level 
control. 


FEATURES 


M Two control modes can be selected. 
(Left/right independent volume control mode or left/right 





simultaneous volume + balance control mode). 
M@ Pass through switch is included to output the input signal Outline 14P5A (L) 
as it is, irrespective of the volume/balance control voltages. 1.27mm pitch 325mil ZIP 
WM Shock noise reduction pin is provided to reduce pass ceommcs 12 Omou emmy? 
through switch on/off shock noise. 
MM Built-in reference supply voltage circuit 


ee output current 10mA (typ) 





Mi NGL aicimnier HAR reed eter eecatteneel 3.4Vrms (typ) 
(f = 1kHz, THD = 1%) 2a 
ME Low distortion cccccerceetree reece cer eect ece eee eeee eens 0.005% (typ) " 
Mi Good channel separation ttre 102dB (typ) Outline 16P2N-A(FP) 
Sikhs VoeOVene IME =) 1.27mm pitch 300mil SOP 


(5.3mm x 10.1mm x 1.8mm) 


RECOMMENDED OPERATING CONDITIONS 


Supply voltage range rer ee ee ee Vcc = 8~] 5V 
Rated supply voltage eee eee ee ee ee ee Vcc — 12V 


SYSTEM CONFIGURATION 


M51132L,FP 


POWER AMP 


TV SOUND EFFECTS 


CD TONE CONTROL 
REVERB 
ECHO 


RADIO 


TAPE SURROUND-SOUND 
BASS BOOST 
LOUDNESS, etc. 


DAT /MD/ DCC 
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2 CHANNEL ELECTRONIC VOLUME-BALANCE | 
PIN CONFIGURATION 


OUTPUT 2 
CONTROL MODE SWITCH 
PASS THROUGH/VCA SWITCH 


BALANCE/VOLUME 2 CONTROL 


9] PASS THROUGH SWITCH 
SHOCK NOISE REDUCTION 


| 8 | VOLUME/VOLUME 1 CONTROL 


M51132L 


VOLUME/VOLUME 1 CONTROL 


PASS THROUGH SWITCH re) 
SHOCK NOISE REDUCTION 


BALANCE/VOLUME 2 CONTROL OUTPUT 2 


PASS THROUGH/VCA SWITCH | 8 | 19} CONTROL MODE SWITCH 


Outline 16P2N-ACFP) 
NC : NO CONNECTION 


IC INTERNAL BLOCK DIAGRAM (M51132L) 


VOLUME/ BALANCE/ CONTROL 
REFERENCE VOLUME 1 VOLUME 2 MODE 
OUTPUT NC CONTROL CONTROL SWITCH 


@—-—O—-—O—-- 


CONTROL MODE 
INPUT SWITCH CIRCUIT 


BUF | een een 


CONTROL VOLTAGE 
1 
eH Ee 
VCAIN ee 


CONTROL CIRCUIT 
REFERENCE 
vec (1) SUPPLY 
| VOLTAGE 


CIRCUIT 
A \/ ‘ 
| (13) OUTPUT 2 


(3) 5) 


OUTPUT 1 FILTER GND PASS THROUGH 
SWITCH SHOCK = THROUGH/ 
NOISE REDUCTION VCA SWITCH 


INPUT 1 (2) 
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PIN DESCRIPTION 














volume 1 control by this value in the range of O to 5.2V DC. — 


| ® | Veo | DC _8~15V is applied (rated voltage 12V) | 
Be a OO ee oe cect aden Kee ee te en ota 
Re SO ROR prec nce eet este ete ea Stan tate a sete St peel ce SE a 
| © | No connection _—_—_—i| Cann _be used for wire repeater to GND, etc. == ss | Cd 
ae 

Volume/ Left/right simultaneous volume or channel 1 volume is eT 












Transit noise to the ear is softened by slowly switching between 
pass through and VCA with time constant when the pass through 
switch is turned on/off. The time constant is determined by 
externally connected capacitor. T(sec)= 1.2 x C X 20k 













5.2V for pass 
through and OV 
for VCA 


Pass through switch shoc 
noise reduction 


@ Balance/ 
volume 2 control 


, Operates as VCA with OV, and passes through the input to output 
a) Pass through/VCA switch with 5.2V. } DP sl 
Operates as channel 1 volume at pin and as channel 2 =} 


Balance or channel 2 volume is controlled with O to 5.2V. 


at pin @ with OV. 
Operates as channel 1 and channel 2 simultaneous volume at pin 
and as balance at pin @ with 5.2V. 


Control mode switch 








Maximum input _3.4Vrms (typ) 


ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 





Unit 

fico | Cirevit current, Pm 
| Pa __| Power dissipation 
Thermal_derating 
| Toor | Operating temperature | 206 THT 
| Tsto | Storage temperature P40 125 TY 





TYPICAL CHARACTERISTICS 


THERMAL DERATING 
(MAXIMUM RATING) CIRCUIT CURRENT VS. SUPPLY VOLTAGE 











26 
c é . vo mode (Note ppp 
a 8 20 
6 - 18 
< S16 
a 5 14 
O 12 
tn 5 io} Lae 
5 eT 
a BZ lode es a lke 
QO 25> 50 75 100 125 150 5 10 15 
AMBIENT TEMPERATURE Ta (CC) SUPPLY VOLTAGE Vcc (CV) 
Note 1. VOL2 mode is left/right independent volume contro! mode. 
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ATTENUATION VS. VOLUME ATTENUATION VS. BALANCE 
VOLTAGE CONTROL _ CONTROL VOLTAGE 


TTL veoniav | : CPE mae 



















PRE RRSSEEE 
eae Wiese ested clad Ce 
Re eee eee! 
ae eee 


10 
VOLUME CONTROL VOLTAGE Vvov (V) BALANCE CONTROL VOLTAGE Vesa (CV) 


Note 2. BAL mode is left/right simultaneous 
volume and balance control mode. 


go Zen _ 

ST en e 

te s/o a oH 

2 ee a ed Hil ba 
Sol ELELEL EL ge yea OP 
Ss 5 Ke AVans 

z 3 

- E 


—80 





= 1005 -100 
— 0 


_ TOTAL HARMONIC DISTORTION OUTPUT NOISE VOLTAGE 
VS. OUTPOUT VOLTAGE VS. ATTENUATION 


Hae aoa ttt 


tt Hot tt TT 
HHH 


= ania HEHE 
00 Lande 


“7 5BE+HHAEES a 
3 Peel dod 





TOTAL HARMONIC DISTORTION THD (%) _ 
Oo 
OUTPUT NOISE VOLTAGE No (uVrms) 


-80 -60 -40 -20 


00 
0.01 35°01 351 3510: ~-3 5100 


OUTPUT VOLTAGE Vo (Vrms) ATTENUATION ATT (dB) 
ATTENUATION VS. FREQUENCY CROSSTALK VS. FREQUENCY 
CHARACTERISTICS CHARACTERISTICS 


+20 -20 














TUE TUT TE TT 
PT vou= Mel UT TUT 


BW = 20Hz~20kHz(DIN Audio) | 








oO 0 ~ ~40 = 

= Com 9 Te 

Fol Li lttart=— 2000] TIT = eof CIE 

= CME MC PRUE TT Te 

Sol lllllar 0a 2 oo MTT eT 

SC Ur gC TE CPT 

Boll fart —s0ve]|| TIL Boo HT TL aT 

= CM Tt CT 
veo LMCI TIE THI smo CHET Hise oat 

10 35100 351k 3510k 35100k 10 35100 351k 3510k 35100k 
FREQUENCY f (Hz) | FREQUENCY f (Hz) 
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MAXIMUM OUTPUT VOLTAGE Vomax (Vrms) 


VOLTAGE REJECTION RATIO SVRR (dB) 


, Core rir 


0.0 
100 35 1k 


MAXIMUM OUTPUT VOLTAGE 
VS. LOAD RESISTOR 











pee eels 
Bt EH tt 
3E- [TTT es | 
SL De a Te eG 
(LLU APT ET 
po a 
see 
Bea ee ea 
ceed Ise) eae a 
WUE EEE TET 
a 
5 Et Tae 
3 rene oe a 
Ped Wy | | Vor = Max 





=1% 


LOAD RESISTOR Ru (2) 


VOLTAGE REJECTION RATIO 
VS. SUPPLY VOLTAGE 


Vcc = — 20dBV eatin teed 


eter 
~20 VoL_ = Max 
i 


DIN Audio 


SUPPLY VOLTAGE Vcc (V) 
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VOLTAGE REJECTION RATIO SVRR (dB) 


MAXIMUM OUTPUT VOLTAGE Vomax (Vrms) 







Veo =~ 20d8V De ese. u 
=90) ve Mir eee 
DIN Audio tee tee lt 


MAXIMUM OUTPUT VOLTAGE 
VS. SUPPLY VOLTAGE 


PPL 
Cee italy 





SUPPLY VOLTAGE Vcc (V) 


VOLTAGE REJECTION RATIO 
VS. SUPPLY VOLTAGE 





Led ee ka 
BARS 
|| | [| t=t00r | | | 
a eles 
Le a ete 
Ee OR ee oe i | 
pets alee 








3 15 


SUPPLY VOLTAGE Vcc (V) 
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ELECTRICAL CHARACTERISTICS (Ta = 25°, Vec = 12V, f = 1kHz, Vi=1Vrms, Volume Max, unless otherwise noted) 













Cc 
>. 
ot 








| 
| icco | Cirouit current = SSC In. quiescent state, volume : min | 9] 17] 30] mA | 
AT ptromation ee pT | 
| Vi=2Vrms, IHF-A, volume: min | S| - 105 | - 85] dB | 
|CB_ | Channel balance | —“(‘“‘(‘CSC*S™*™*™*™*C*é~*drTSC= zi; +2 |B 
| THD | Total harmonic distortion ss | 1SkKHz, LPF CTC | OOH 
Bie input resistor: ee ee | OO IO | 
| BAL__| Balance attenuation = “| i= Vrms, IHF-ACtiéidLC(“C(W’CSSWN 1108 | — 85 | BE 
Gite -nbie. Wolds Rg=10kQ2, in quiescent state, |HF-A, volume:min | | 48 [| 10 [ Vrms! ; 
| | Ro=10kQ, in quiescent, IHF-A = ss | S| | 20 [Vrms 
Maximum input voltage | THD=19%, volume: center ss“ | 2] 84 | Vrms 
| Vomax__| Maximum output voltage ss =| THD=1% = ss —“(‘C!W (dT hc 8 mss | 
Crosstalk Rg =0Q, Vi =2Vrms, IHF-A | = | -102 | - 80] aB | 
| Pass through voltage gain ss | Volume: min = EH 2 +081 +28) GB 
Pass_through_channel_balance |Volume:min C“(stCd eT 2] BC 





Note 3. The volume max is the condition in which the same voltage as Vr is applied to pin ©. 
4. The volume center is the condition in which the same voltage as Vr/2 is applied to pin ©. 
5. The volume min is the condition in which pin is connected to GND. 


//O INTERFACE (M51 132L) 


VCC 


a 


150k 


fo) e fo) ( 
100} 100U WOOK 25 1804 





4.8V 12V OV, 5.2V 4.8V 


Note 6. All resistors, voltages, currents are shown in typical values. 
Units Resistance : Q 
Voltage : V 
Current : A 
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TEST CIRCUIT (M51132L) 






M51132L 
Ae 
+ UT 10 4 
10y ZZ 22um 
V 
ee A) 1 2 
O O 
10k 10k 


The average responce type 
THD V.V must be used for V.V. 


NY NH 


The IHF-A filter can be replaced with the following circuit. 
Example of IHF-A filter equivalent circuit (Note that the output is multiplied by 100). 


22k 






Adjust to meet IHF-A 
characteristics at f > 1kHz 


0.01n O0.01u 20k 






Adjust to obtain the gain of 
40dB from input to output 


QUTPUT 
27k 


Units Resistance : Q 
Capcitance : F 





MITSUBISHI 
Fi FCTRIC A170 


MITSUBISHI SOUND PROCESSOR ICs 


M51132L,FP 


2 CHANNEL ELECTRONIC VOLUME-BALANCE 





SWITCH CONDITION AND TEST METHOD 


mbol Parameter 
SS ers 


Attenuation 
Channel balance 


Total harmonic ' 1 
distortion 
- “— BoE 
ey Toe eas 


















~ Test method 
STS] Test netted 
9 1 Measure the current flowing 
to pin @ in quiescent state 
a a4 


o 

















|- 


™~ 
NO 





Obtain from the quation 
ATT (dB) = 20 log(Vo/ Vi) 
ATT-© is |HF-A in 


™~s 
NO 


% 


CB(dB) = ATTchi — ATTch2: 


15kHz LPF in 


Given the output as Voi when 
Ss—>1 and the output as Vo2 
when Ss—>2 . 

Ri{kQ) = 150/( Vo1/ Vo2- 1) 


™~ 
NO 





Balance 
attenuation 
Nomin : 2 2 
Output noise 
voltage 
Maximum input 
~ Vimax ] 1 
voltage 
Wace Maximum output 1 1 
voltage 


Crosstalk 
Pass through | 1 
voltage gain 
Pass through 1 1 
cnannel balance 
Note 7. If the parameter is separated into two rows. All the switching conditions in the upper row and all the switching conditions in the 
lower row are measured. 


™~ 
NO 


—_ 
™ 
NO 





Input signal voltage when the 
output distortion rate is 1%. 
Output signal voltage when the 
output distortion rate is 1%. 


™~ 
NO 


™~ 
RO 





Cr (dB) =20 log 
(Vo(Vrms)/2(Vrms)) 


a 


™~ 
NO 


1 
PO 
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APPLICATION EXAMPLES (M51132L) 
(a) Control by left/right simultaneous variable volume and balancer 


CHANNEL 1-2 
SIMULTANEOUS CHANNEL 1-2 
IN1 VOLUME BALANCE IN2 


* 1 Volume/volume 1 control 

* 2 Balance/volume 2 control 

* 3 Control mode switch 

* 4 Pass through switch shock noise 
reduction 

* 5 Pass through/VCA switch 







REFERENCE 
SUPPLY 
VOLTAGE CIRCUIT 





BUF1 | 

Voc OUTPUTI| 5 |FILTER|7|GND | 9] *4 «5 OUTPUT2 
Vcc O =f ok ea 

+ 
UT 10 i UZ 10 UT 22 1 UT AT : OPASS Hou 
OVCA 
O O 
OUTT OUT2 


(b) Control by left/right independent volume 


CHANNEL 1 CHANNEL 2 
Nt VOLUME VOLUME ae 


1 







* 1 Volume/volume 1 control 

* 2 Balance/volume 2 control 

* 3 Control mode switch 

* 4 Pass through switch shock noise 
reduction 

* 5 Pass through/VCA switch 


Lil 10 
+ 





REFERENCE 
SUPPLY 
VOLTAGE CIRCUIT 


Different between 
1] Vcc |3 JOUTPUT] | 5 |FILTER}] 7]GND *4 11] *5 13] OUTPUT2 
1 ies 5 | a 9 | ae 13 eyampié (ayand (bi 
VCC O—9-+ + + 














+ 
UT 10 TT 10 UT 22 \ UT A.Ty 0 on tou Example Example 
’ No. (a) (b) 
O O Volume chi volume 
® Balance ch2 volume 
control control 
Connected 
| @ | comes Ton 
Units Resistance : Q 
Capasitance : F 
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-M51134P.FP 
SUB-HORMONIZER FOR BASS EMPHASIS 


DESCRIPTION 
The M51134 is an ‘Ic developed for audio-visual applications to empnnee heavy bass. 
The IC is used to produce sound effects at the stage before power amplifier. 

The M51134 offers capability of converting desired frequency into its half by setting a 
constant of external filter. The built-in VCA is also capable of level eer ne comtrolled by 
an externals source. 
The IC is also suitable for 3-D systems. 


FEATURES 


Mi Inout sensitivity variable by input sensitivity adjust pin 
M Built-in 5V regulator for single power supply 





WM Envelope detector facilitates level setting matching input 


Sine 20P4(P) 


ii | 2.54mm pitch 300mil DIP 
M Capability of controlling VCA from external source (6.3mm Vana en 


facilitates level settings at will 


level 


Mi Maximum input Voltage nome Meatineince: se esveceeeroee 3Vrms 
BW (Sea AGG erecta teat teen ec patios O2dby 
M Built-in OP-amp for low pass filter 

MI Built-in voltage contro! amplifier (VCA) 

@ Built-in Flip-Flop circuit for 1/2 frequency divider 





Outline 2OP2N-A(FP) 


RECOMMENDED OPERATING CONDITIONS Put pitch 300mil SOP 
3mm xX 12.6mm x 1.8mm) 

Supply voltage range -*":": Veo1 = 7~15V, Vec2 = 4.5~5.5V : 

Rated supply voltages tr Vec1 = 12V, Vece = 5V 


SYSTEM CONFIGURATION 


ELECTRONIC 
VOLUME 
CONTROL 
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PIN CONFIGURATION 


LPF NF 
LPF OUT 
SUB OUT 
VCA FILTER 
VCA CONTROL 
DET OUT 

AMP NF DET IN 

AUDIO IN {8 | BUFFER OUT 
Vcc! (ANALOG) [9] GND1 (ANALOG) 

REFERENCE OUT 


di‘ dvelisSin 


Outline 20P4(P) 
20P2N-A(FP) 


IC INTERNAL BLOCK DIAGRAM 


AUDIO IN REGULATOF ' Vec2 (DIGITAL) 


atoll teenie fe presi petra ean 


. [| 
FREQUENCY DETECTOR FLIP-FL (3) 
AMP NF UENC 0 P-FLOP DIV OUT 


! (2) GND2 (DIGITAL) 


Vcc! (ANALOG) (9) 


rf | ROL EATeh LPF IN 
FILTER INCLUDE OP AMP FOR aes 
FILTER ) 


REGULATOR] LOW PASS LPF NE 
| 


| 
REF OUT (11) REFERENCE 
(19) LPF OUT 


GND1 (ANALOG) LEVEL DETECTOR —+(18) SUB OUT 


(3-19 ea 


BUFFER OUT DET IN DET OUT VCA VCA FILTER 
CONTROL 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) 





















| Pa | Power dissipation | 800(P)/500(FP) | mW _ 
mw /*C 


Operating temperature -20~+ 75 
Storage temperature -40~ +125 

















Quiescent _circuit_current | Quiescence CEC CT 22m 
| Iccz | Quiescent circuit current. =| Quiescence = CE | 8S | 25 | mA 
| Vimn ___| Minimum detect input voltage | C—“‘CSC*dLC=~SCOWL:« = 8H | = 40. | BV 
| Vore___| Response output voltage range =| —“‘C;*srTSCOCS APO OB 
| THD | Total harmonic distortion | Vi=-100BV CT 8 BT OH 
STs. | PRSOOMGG ‘He a a ali OO, MS 
| Vimax | Maximum input voltage | THD = 20% = Cs | +10] - | cBV 
| Vomax | Maximum output voltage ss | THD = 20% == CC —C‘idE:Ci | | | Vrms 
ee | 08 | = 88.) GB 


DIN AUDIO | 


TEST METHOD 




































Measure distortion with f= 100Hz, Vi=— 10dBV | 
Measure delay time between input signal and output signal. 
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TEST CIRCUIT | 








} i <V.V> 
oo RS eG 
1 Pee STAG 
$4 
10k 
wr 10u Ref 
+ 
os 
~ 
v =r 
720k th net 
10p 
20 |19 16 
0.068 
6} 17] [8 eo 
+ 
5 Ur AT 4 100m 
220k GND2 S 
2 | beg 1 
0.0033 u OO 6 0 
h | OY OT. 
220k 220k et 
0.47 
0.068 u 56k 2k J 
a © + VCC! 
Vcc2 10 pu xy 
OQ 
Ref 2 oo 
Vi 
SG 
Units Resistance : 2 
Capacitance : F 
TYPICAL CHARACTERISTICS 
THERMAL DERATING QUIESCENT CIRCUIT CURRENT 
(MAXIMUM RATING) VS. SUPPLY VOLTAGE 
> ry 
E € 
2 ; 4 
O 
O 7 | 
Z 2 ae 
S 5 x 
< (2 
s * a 
o ©O 
2 = a 
a ra cal 
: s i 
4 oO 
0 
0 25 50 15 100 125 . 5 6 7 8 9 1011 12 13 14 15 
AMBIENT TEMPERATURE Ta CC) SUPPLY VOLTAGE Vcc: (CV) 
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OUTPUT NOISE VOLTAGE VOLTAGE GAIN 
| VS. SUPPLY VOLTAGE 40 VS. FREQUENCY 
> -80 
2 FLILILILL& CTT TTT 
Acer eeeeae ge ol LLL 1A | voes = 12¥ 
= -85 2 CTT Tver = 8 
© eRe ee Vcc2 = 5V 6 Cer TTT Y 
< DIN AUDIO z 0 
Beet alta 4 2 “COTA 
> SeGRRREEES 2 san Oe Ne MMbl: see 
e ay STAT NAT 
2 95 aoeeeeeae Sa Coe 
: = CATE ENT 
B gpl och ee ee Ue SER LS 
5 6 7 8 9 1011 12 13 14 15 10 357100 3 57ik 3 5710k 
SUPPLY VOLTAGE Vcc1 (V) FREQUENCY fin (Hz) 
TOTAL HARMONIC DISTORTION . OUTPUT VOLTAGE VS. 
VS. INPUT FREQUENCY INPUT SIGNAL VOLTAGE 





ples ede teat feat) se ded 
5 Feasts ca Veci = 12V 


eae Vec2 = 5V 
aL24 \ Vi = —10dBV. 


ase 
Cee 


aN aaNet ee tlie allelic te 
Peal te ec OI Toad 


Pere les Ne ae lop dole 
eld cl ce N ee | 









fin = 100Hz 
Vcec2 = 5V 









OUTPUT VOLTAGE Vo (dBV) 





TOTAL HARMONIC DISTORTION THD (9%) 
O 


fee pl Wel At eg le [ | 
1 —60 
10 a D) 100. 3 “Be 7 Ak -60 -40 -20 0 20 40 
INPUT FREQUENCY fin (Hz) INPUT SIGNAL VOLTAGE Vi (dBV) 
TOTAL HARMONIC DISTORTION VS. SUPPLY VOLTAGE REGULATIN RATIO 
INPUT SIGNAL VOLTAGE VS. FREQUENCY 


Pa ea fin = 100Hz 


PoE 
PT 








CN TE TT 
CL TINAU Pe NL 
CME TE PT 
FULT TH LE Ed 
-rooL HW UT UW VT 


69 | 
60 -40 -20 0 20 40 10 357100 3571k 35710k 357100k 
INPUT SIGNAL VOLTAGE Vi (dBV) FREQUENCY f (Hz) 





TOTAL HARMONIC DISTORTION THD (%) 
SUPPLY VOLTAGE RIPPLERE SVRR (dB) 
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APPLICATION EXAMPLE 
OUT 


R7 
10k 


Tu AN C13 
Bi f°!) eno 
R8 |, eV Out C9 
720k 7) + 


y UT. AT i 
C14/10p é Ref 
18} 16) 14] Ua 


C12,,4.7u 
R6/38 


0.015 u Cl 
aa 4 | 6 | 8} (9) [10 
R2 : C8 
220k 0 VCC2 6 mzioou 
VCC! 


GND2 
0.1 u C5 
0.0033 u== C3 : 
ae R3 C4 MT 4.7 


R1/220k | 220k R4 


0.047 
th 08 


Ref IN 


BPF, fo = 117Hz 


10u LOUT 





10u ROUT 





It's neccessary to chech input BPF and Built-in 
LPF cut off frequency at the system. 


Units Resistance : Q 
Capasitance : F 
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DESCRIPTION 
The M51523AL is an electronic volume control IC of dual channel configuration. 


The IC varies attenuation of the right and left channels and the balance between them. 
The M51523AL also has a built-in temperature-compensated reference voltage supply 
operating on a DC voltage, making the device useful as a control voltage souce. 


FEATURES 

ME High attenuation creer eeceereteeeeesteeseneseeneenees 92dB (typ) 
(f = 1kHz, Vi= 150mV, IHF-A network) 

Hi Low distortion: rations+:++e+r+irttreeeettestetente ey 0.015% (typ) 


(f = 1kHz, Vi= 150mV, at maximum volume) 

BW Ol cG eter en eter 3.6 uVrms (typ) 
(IHF-A network at minimum volume) 

Mi Built-in stabilized power supply circuit makes device strong 
to fluctuations in supply voltage. 

Mi Good temperature characteristics. 

M Built-in balance circuit 





Outline 14P5A 


- RECOMMENDED OPERATING CONDITIONS 1.27mm pitch 325mil ZIP 


2.8 x 19. : 
Supply voltage range Perr eee eee eee ee ee ee ee Vcc = B~ 1 6V ( me g Omm a 6 3mm) 


Rated supply voltage Tee eee eee ee eee eee ee ee ee ee 12V 


M51523AL 


EQ ney, 
PREAMP TAPE 


LINE AMP REC AMP 
MIC AMP eas 
BIAS OSC 


BIAS OSC 


POWER AMP 


ALC 
| - S=1 power amp 
R/P HEAD ‘oo | 


Ro 
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PIN CONFIGURATION 


M51523AL 


Outline 14P5A 
NC: NO CONNECTION 


IC INTERNAL BLOCK DIAGRAM 


INTERNAL EXTERNAL VOLUME BALANCE 
INPUT 1 REFERENCE REFERENCE CONTROL CONTROL INPUT 2 


@) 4) 6) (8) 19) (4) 


| ccuaon | ULATOR CONTROL 


Sa) See (3) 


OUTPUT 1 Vcc FILTER GND OUTPUT 2 
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DUAL ELECTRONIC VOLUME 
ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) | | | 
[ICG oy | CICUNNCOMOR cei sO A 
/Pa__[ Power dissipation =— | Ci Om 
Thermal derating Ta 225°C mW /°C 
| Topr___| Operating temperature | Cd 20 +S 
| Tstg | Storage temperature E40 +125 


ELECTRICAL CHARACTERISTICS (Ta=25T, Vcc =12V, f = 1kHz, unless otherwise noted) 















Vvou= OV, Vi = 0 

ATT | Attenuation level | Won = OV, Vi=150mVrms IHF-A network | 83 | 92 | — | dB 
|C.B | Channel balance | Woe 2.8V, Vi=tVrms | = 3 | OT 8 |B 
Vol = 6.5V, Vi =150mVrms Ea ae O05 
[Ri | Input resistance | VoL = 8.5V, Vi = 1 Vrms | 50 | 150] - | ko | 
THD = 1% | 1.0 | 15] = | Vrms 
Vi =0, IHF-A_network | = | 36] 10 |uvrms 
Residual output noise voltage Vi =150mVrms, IHF-A network | = | 36] 10 |uVrms. 












TEST CIRCUIT 


; M51523AL 
S1 C77 | 


i TESST Cease 
VeC 4 (A) 5 tout 
+1 [+ 





12V 10c¢ 
100 pa? Tah 
10u 22uZZ WAaTu 10 

7710 

> O ee VVOL 

0 to 6.5V 

a 10k 5 (ri) 

1.6k 


O OQ 


| ] 
90°83 : Eee sea O “oe O : 


© O 02 290 
10k Suc Se @ 


S7 
|HF-A 
FILTER W 
Note 1. S.G: HP 339A or equal 
THD: HP 339A or equal Units Resistance: Q 
V.V: Kikusui Model 1635 or equal Capacitance : F 


2. A low noise power supply (VCC,VEE) should be used(< 2uV). 


@ When the specified IHF-A filter is not used, see the following circuit for correct modifications. 
Note that output is increased by a factor of 100X. 









22k 
IN 
With 1kHz at input, adjust 

100 for a gain at output of 40dB. 

0.0lu O0.0lu 
10u 100p | 

9. OUT 
21k 36k 0.0027 uw 
| 22k 
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TEST METHODS (Ta= 25°, Vcc = 12V, f = 1kHz, unless otherwise noted) 


Switch codition 


pene | 


TP [ia i ammee 
1 1 1 Varying Vvot from O to 6.5V, calculate using 
2 ATT = 20 log(Vo/ Vi) (dB) 

Channel balance at 2.8V volume level 
1 1 At f= 1kHz, Vo=1Vrms, and maximum volume, measure 
2 with distortion meter. 

1 Measure output when S4=1 as Vo1, when S4=2 as 
Voz calculate using Ri = 150/(Vo1/ Vo2 — 1) (kQ) 


At f = 1kHz, the input voltage when the output 
distortion rateis 1% at maximum volume. 


Minimum volume level, Rg = 10k, IHF-A filter 


Minimum volume level, Rg = 10kQ, IHF-A filter 













> 
— 
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ND 
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TYPICAL CHARACTERISTICS 




















CREA rr 
oot LUT T T T 
OQ 25 50 75 100 125 10m 3 .57100m 3 571 3 5710 
AMBIENT TEMPERATURE Ta (C) OUTPUT VOLTAGE Vo (Vrms) 





THERMAL DERATING TOTAL HARMONIC DISTORTION VS. 
(MAXIMUM RATING) Se iG OUTPUT VOLTAGE 
> eS cies a 
z oe 
= f= PtP yd rh 
c . a oP a 
is E 
QL —o 
a 
Z O : A 
oO Ee 5 az Ay 
- ”n I =e 
< O 3, 11 ~20dB PES bed) 
a. S dom eit feta | 
D 2 oi LULL | fatt=0 
S$ {COVE Oa 
cr e¢ sl 4CA year 
LU < a 
= r ei ah Fe) 
Oo ae Cs 
oO — 
6 
kK 
O 
ke 
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ATTENUATION LEVEL ATT (dB) 


OUTPUT NOISE VOLTAGE No (yu Vrms) 


SVRR (dB) 


ATTENUATION LEVEL VS. 
VOLUME CONTROL VOLTAGE 


[viz isomvems| | | ft 





VOLUME CONTROL VOLTAGE Vvot (V) 


OUTPUT NOISE VOLTAGE VS. 
VOLUME CONTROL VOLTAGE 


00 





© 


NW ONO NW OINO NW CINO 


fet 
@ 
oar ene 


PING TAD ET 
Se ain eatin 


ICL ees 


— 


an 
IHF-A ee 
ee | 


TTT TE EE 


BL IEE 


Oo 


0. 1 2 3 4S 6 Bo 10 
VOLUME CONTROL VOLTAGE Vvot (V) 


SUPPLY VOLTAGE REDUCTION 
RATIO VS. SUPPLY VOLTAGE 


Input AC short 


DIN—Audio Filter 





8 10 12 14 16 
‘SUPPLY VOLTAGE Vcc (VY) 


ATTENUATOIN LEVEL ATT (dB) 


QUIESCENT CIRCUIT CURRENT Icco (mA) 
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ATTENUATION LEVEL VS. 
BALANCE CONTROL VOLTAGE 
(CH-1, CH-2) 





BALANCE CONTROL VOLTAGE Veal (V): 


ATTENUATION LEVEL VS. 
SUPPLY VOLTAGE 


Vi=150mVrms 


SUPPLY VOLTAGE Vcc (V) 


QUIESCENT CIRCUIT CURRENT 
VS. SUPPLY VOLTAGE 
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APPLICATION EXAMPLE 
NEE 1 INPUT 2 


22u ZZ 1004 100k 
10uZZ UT 10 
+ 


+ 
it 





M51523AL 
9 | 
Vcc 
12V . + + 4 
100 Q se UT 10 UT 22 UT 10 
100 u ZZ 
10k 10k 
© © 
OUTPUT 1 OUTPUT 2 
Units Resistance : Q 
Capacitance : F 
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DESCRIPTION 

The M5206P has 2 channels of built-in linear controlled VCA (Voltage controlled amplifier). 
These channels can be controlled independently. | 
The ICs applications. include radio cassette tape recorders, car audio systems, and Hi-Fi 
VCR. | 


FEATURES 

WM Contains 2 channels of VCAs and each of them has an 
built-in control pin. | 

@ Linear control type VCA 
(attenuates proportionally to the control voltage with ' 


excellent linearity) Vrrrrererreree reer rer ere reer ee ee eee ee Ve —4 5Vmax 
Wi Large maximum input voltage --::--Vi = 8Vrms(THD = 1 %) 
Mi Large ATT rangers saewaseaeke ATT = 0~—- 100dB 


W Single power source and double-power source are both 

available COM terminal (Vcc/2 terminals are incorporated). 
Mi High’ pressure (proof+::+#\srstee-seeee oes Vcc = + 18V(36V) 
LOG control pin built-in as is with M5222 and M5241. 





| | Outline 14P4 
RECOMMENDED OPERATING CONDITIONS 2.54mm pitch 300mil DIP 
Supply voltage ranger Vcc, Vee=+ 7~+ 16V ame a camaS my 
Rated supply voltages: rersscetteeeeeeeee neces Vec, Vee = + 15V 
Linear control voltage range srt tere LINE Vc =O~5V 
: Log control voltage range rte LOG Vc = OV~350mV 


SYSTEM CONFIGURATION | 


GRAPHIC 
SELECTOR EQUALIZER 


— POWER AMP 
RADIO TUNER | ee 
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PIN CONFIGURATION 


GROUND (COMMON) (+) POWER SUPPLY 
OUTPUT1 OUTPUT 2 
LOG CONTROL 1 LOG CONTROL 2 


(—) POWER SUPPLY 


Outline 14P4 
NC: NO CONNECTION 


IC INTERNAL BLOCK DIAGRAM 


LOG Vc} LINE Vc1 
(LOG CONTROL) (LINEAR CONTROL) 


2 (3) z (5) = 
e 14) + Vcc 
1 


| 
IN1 (6) (2) OUTI 
I 
COMMON 
geno) © 


(13) OUT2 


INZ (9) 


(1) - vec 


~——{12 10 


LOG Vc2 LINE Vc2 
(LOG CONTROL) (LINEAR CONTROL) 
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PIN DESCRIPTION 


Symbol 


COM 
(GND) (GND) 


Chi 
po LOG control Log Ver 


Not connected 


Chi | LINE Vet 
linear control 













Function 


Vcc/2 is produced inside of the IC by resistive potential dividing and is 
supplied to pin®. : 

Connect to GND when used by double-power sources. Use it as a midpoint 
potential pin when used by the single power source. 




















This is an output pin on ch! side. , 
Input signals from ch1 input pin is output to this pin as current signals. © 


© 
© 






This is a Log control pin on chl1 side. 
Applying voltage (OV~350mV) between this pin and the COM pin will 
change the output logarithmically. 

About 100 nA of bias current is required. 
















: 
© 


This pin is not connected. 










This is a linear control pin on chl1 side. 
Applying DC voltage (OV~5V) between this pin and the COM opin will 
change the output linearly. 
About 100 nA of bias current is required. 















This is an input pin on ch1_ side. 
Input is converted into current signals by input resistor R1 to be input to 
this pin. . 


This is @ power pin on minus side. 
This has the lowest potential in this !C. 
This is the power pin on plus side. 
This is an input pin on ch2 side. 


Input is converted into current signals by input resistor Ri to be input to 
this pin. 


Ch1 input | IN1 


@ 
© 
© 


Ch2 
linear control 


Not connected 


Ch2 
pe LOG control Log Vez 


Zz 


| 
Q 
oO 




















This is a linear control pin on ch2 side. 
Applying DC voltage (OV~5V) between this pin and the COM pin will 
change the output linearly. 

About 100 nA of bias current is required. 


This pin is not connected 







LINE Vc2 








: 
oO 












This is a Log control pin on ch2 side. 
Applying voltage (OV~350mV) between this pin and the COM pin will 
change the output logarithmically. 

About 100 nA of bias current is required. 









This is an output pin on ch2 side. 
Input signals from ch2 input pin is output to this pin as current signals. 
This is the power pin on plus side. . 


Ch2 output OUT2 


+ Vcc 


© 


(+) supply voltage 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) 


Unit 
| Pa __| Power dissipation 






= 







~ 
) 


°C 
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ELECTRICAL CHARACTERISTICS (Ta= 25°C, Vcc =+ 15V, Vc wine) =5V, Vo (Loc) = OV, unless otherwise noted) 









| Circuit current CT OVC = 4B 75 | mA 
f = 1kHz, THD = 1% 5.6 Vrms 
floo | Output offset current | Vi = OV lene O82 2.0.) 
f= 1kHz,Vi= + 10dBm 
AATT2 | Attenuation deviation between channels f = 1kHz, Vi = + 10dBm 0.3) 2 2.0 


ATT f 
ATT2 f = 1kHz, Vi = + 10dBm,Ve (Line) = OV 
kHz, Vo = 1Vrms 






| 
© 
oO 

| 
oO 
o1 


0 


1 
1 
1kHz, Vi = + 10dBm,Vc (Loc) = 350mV 
1 
1 
] 


= 
kHz, BW : 10H2~30kHz 
120Hz 


Output noise voltage Vi = OV,BW : 10Hz~30kHz 


| 
OQ 
Oo 

| 
©O 
oO 

e 
oN 


“hn | <n 
il} lt 


=p, 
ll 
© 
Ol] Nj = 
NIO}O) 
© 


u Vrms 




















TYPICAL CHARACTERISTICS 
THERMAL DERATING 
(MAXIMUM RATING) CIRCUIT CURRENT VS. SUPPLY VOLTAGE 
1000 8 
Se ea te ead LC 
or a ee 
fe 8 TTT 
Z 5 
S 600 b —_ 
; f Adhd baer 
B 400 Sal eer 
: Bolt) ee 
or > 2 
= 200 et A 
O Oo 1 
oO 
0 25 50 $97 100° 125 vs +5 +10 .+15 +20 
AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc (V) 
ATTENUATION VS. CONTROL VOLTAGE ATTENUATION VS. CONTROL VOLTAGE 












x ieee B 

= Pas = 

@ eat @ 

z Ze © 

S ged S 

KF Eyaelee eate EK 

< ral th ne < 

: eles a 

S eet decesl 6 

E elle pee ie 

s ees 5 

Za vat 

! 50 z 

< < 
oO 1 2 3 4 5 6 Ff 8 0 100 200 300 400 
LINEAR. CONTROL VOLTAGE Vc (V) LOG CONTROL VOLTAGE Vc (mA) 
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OUTPUT NOISE VOLTAGE VS. 
CONTROL VOLTAGE 





OUTPUT NOISE VOLTAGE VNo (u Vrms) 


LINEAR CONTROL VOLTAGE Vc (V) 


TOTAL HARMONIC DISTORTION VS. 
OUTPUT VOLTAGE | 


Pt TATA A 
AE 
AA _ 


|_| a 


LSA | | 
y | aa 
ATT 
est 
etd 
Yd Yd 
Pao h le i 


| | 
ATT = 30%-—ATT = 60% 





1 
0.01 35 0.1 35 01 35 10 
OUTPUT VOLTAGE Vo (Vrms) 


TOTAL HARMONIC DISTORTION THD (%) 


ATTENUATION VS. FREQUENCY 
120 


TO Tn rvic = £ 15vV 
PE TTT = ico 
oo LUIEELLULIL HITT Re = 20k 9 


Fi ve=4.ov TT NTT LTT 
go TT PATE IN TT 
Hive=3.0M UIT TNA [| 


eo HITT TTT TICIN TE 
TIT ve=30 AIAN 













PT Ive= 20M ITT TTA 
co LUT UT TTT UW 
PTT Ve= 10 TITLING 
oLLULE TT TUTE) TTS 


10 35100 35 1k 35 10k35100k351M 
FREQUENCY f (Hz) 


ATTENUATION ATT (%) 








APPLICATION EXAMPLE 
Standard application example 
9+ VCC oVCC COM (PIN1) 
Ro Ro 
(14) - ‘ : (14)- - : . 
4 ch] 0) M5218 ved * ch1 0) M52T a> tyOR™ 
IN|. Ri ean INI, Ri 7 +ch1 
He OST ee OO 
Cl Cl 
6, Ko, 
Ee 8 
| ( 
9 Vc2 09 V 
Ne 4. Ri (9) : a Ne 4 Ri 6) 3 Se | C2 
(13) cf OUT2 (13) ~ OUT2 
ch2 M5278 ty s ch2 M5218>-e—tH 0 
7) : i | —ch2 7) _ en +ch2~ 
© — VCC | | ae COM (PIN1) ro 
(a) Double power source is used. (b) Single power source is used. 
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GATE ARRAY 


° VCC Ro 


RI Re “ 
0 0 
a 
x (5) 
Gy # 


3) 


Ro 
COM * Vc = Woe + Re 
Rise Re 


see " 
© VcCc/2 
yt 
oF 2 + 
M5218 <A © OUT 


*R IS A PULL-UP RESISTOR 


NOTES 

1. Selecting Ro = 2Ri will valance the internal differential 
circuit (when Vc Line =5V and Vc Loc = OV), providing OdB 
of one time amplifier. 

2. Output circuit is a float output type based on collector 
connections of transistors PNP and NPN, and it is requred 
to set the potential at one end of external resistor Ro. 
(See the “Mechanism of I/O Voltage and Current 
Conversion” section.) | 

3. M5206P uses amplifiers of class A and class B for the 
“voltage <> current”conversion. Unlike M5222 and M5241, 
the maximum input current value is not determined by its 
limit value, however, there exists a maximum value 
because of the saturation of output transistor. Therefore, 
to input large signals select larger input/output resistances 
and decrease the input current. 

Since using larger resistance will increase the noise, select 
some proper resistance value according to the use of the 
IC. 

4. The voltage gain is determined by Vc, Ri, and Ro so that 
it may be affected by the value of input impedance 
connected to the next.(Zi is inserted in parallel with Ro 
to decrease the impedance.) (See following figure) 


Ri 


Ro 


Generally, a buffer amplifier of transistor or operational 
amplifier is connected.(See following figures (a),(b)) 





Note the following differences. In the circuit in Figure (a), 
its input signal has the antiphase, the potential of the 
output pin may be changed by the signals, and the 
maximum output voltage is also affected by the residual 
voltage in the output circuit.(About 1V of residual voltage 
will be generated form the + Vcc as well as the — Vcc.) 
In the circuit in Figure (b), any input signal has the equal 
phase, the potential of the output pin is fixed, and the 
residual voltage in the output circuit does not have any 
influence. 
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5. Cautions when using the single power supply : 
@Set the one end voltage of the Ro to COMMON 
potential. 





V 
TO THE COMMON PIN 


@ Connect a capacitor Cc between the COMMON pin and 
the Ground to decrease the impedance of the COM pin. 





6. The range of supply voltage is widely affected by the 
range of the control voltage. A stage of current mirror 
circuit is connected to the output push-pull circuit of the 
control circuit to that at least 2V. of residual voltage from 
the Vcc is needed (Vcc 2 Vc + 2V). At least 2V is needed 
for the — Vcc operation. 


ABOUT 2V 


LINEAR CONTROL 





V/ 
INTERNAL COM 


This IC contains a midpoint voltage generator. If the single 
power source is used, set (Vcc — Vcom) becomes larger 
than (Vc + 2V).(Vcom is usually Vec/2V). 

At least 2V of potential Vcom is needed between the 
ground and the COM pin for proper operation. To make 
the value of the Vcc small, use an external resistor for 
shifting the level of the Vcom. 


+ VCC 






IN THE CASE 
Ro + Vcc 2VC+2V AND 
—Vcc a-2V 


(GND) : oe 


(a) When the double-power source is used : 


Vcc 
Bie Ee es 


IN THE CASE 
Vcc —- VCcom 2 VC + 2V AND 
Vcc 2 2(VC + 2V) 







COM 
(VcC/ 2) 


(b) When the single-power source is used: 
(without any change) 


IN THIS CASE 
Vcc — VCOM2 VC + 2V AND 
VCOM 2 2V 


Ro 





(c) When the single-power source is used 
(Vcom level is sifted) : 

7. In case of using the LOG control of the M5206P, 

logarithmical attenuation, as that in M5222 and M5241, 
can be done because of the existence of the LOG control 
pin in this IC. 
Following figure shows the connection of this case. The 
control of the attenuation is done by supplying the puls 
voltage Vc to the COMMON pin. Supply 5V to the linear 
control pin.(5V is the required condition for obtaining the 
OdB of attenuation by the liner control voltage.) _ 


Vcc 









LOG CONTROL 
LINEAR CONTROL 


Vc 5V SETUP (FIXED) 


“tbe 


FROM 0 TO ABOUT 350mV 


8. To obtain the attenuation chracteristics using the linear 
~ control pin of M5206P, the LOG control pin should be 
shorted with the COM pin or it should be biased by the 
COM pin potential. | 
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OPERATION CIRCUIT 









S\I\ 


INPUT VOLTAGE 
SIGNAL 






CURRENT 
SIGNAL 






INTERNAL COM 


COMMON 












(0) + VCC 


Q78 INI* 


CURRENT SIGNAL 


CURRENT 
SIGNAL 


(C.) OUT 


IS 


CURRENT 
SIGNAL 


CURRENT SIGNAL 
Q79 


© - vec 
- o + VCC 


LINEAR CONTROL 


BASIC OPERATION PRINCIPLES 

M5206P is a VCA (Voltage Controlled Amplifier) IC which 
accepts and outputs electric current. This converts input 
signals to current signals using an external resistor and 
sends them to the current mirror output circuit through a 
differential circuit. These current signals are converted again 
to voltage signals by an external output resistor, therefore, 
it works as if a voltage |/O device. The attenuation is 
controlled by the control voltage Vc while changing the 
balance (changing the gm) in the differential circuit. 

The following describes the basic operation of the IC. 


1. Mechanism of I/O voltage and current conversions 
As shown in the block diagram, the input circuit is a voltage 
/ current conversion circuit with operational amplifier 
configration. By connecting an external input resistor R1, the 
input voltage Vi is supplied to the inside of the IC as the 
input current ii (= Vi/R1). (The phase will be reversed.) 
The current sent is divided into half waves by the push- 
pull circuit (Q34 and Q35) in the input operational amplifier 
and they are sent as the current signals to the output circuit 
by current mirrors © to © and differential circuits (Qs3, Qea, 


Q71, and Q72). 





The output circuit forms a current composition circuit with 
the current mirror configuration. Resulting (composed) current 
signals can be obtained from the output pin. 

These current signals can be obtained as output signals 
Vo using the external output resistor. 

It is required to set some proper DC electric potential at 
one end of the output resistor because the output circuit 
has the float output type due to the collector connection of 
PNP and NPN transistors. 





(a) (b) 


As shown in the above figure, there are two methods for 
the setup: 
(1) Set the one end of the Ro pin to the equal potential 
to COM (GMD when the double-power source is used). 
(2) Use a current/ voltage conversion circuit based on an 
operational amplifier. 
Note that obtained output signals in (a) have the antiphase 
to input signals and that in (b) have the equal phase to input 
signals. 
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2. Attenuation mechanism 
The output. control is done by supplying positive voltage to 
the Vc pin of the COM pin. | 

The gain of this circuit is changed by changing the current 
distribution for the differential circuit, which can be done by 
giving a fixed potential from the COM pin to one of the base 
(Q63, Q72) of the differential circuit and giving the control 
voltage Vc to another base (Q64, Q71) through the control 
circuit. 

If the external control voltage is directly supplied to the 
base (Q64, Q71), the characteristics of the attenuation versus 


contro! voltage will change logarithmically as explained below, 


however, it will be changed to the linear caracteristics by 
inserting a control circuit. 
This is one of the major features of the IC. 


(1) Basic mechanism of the attenuation 
Input signal Vi is converted to the current signal i= (= Vi 
/R) by the input resistor Ri. 

This signal is divided into half waves by push-pull circuits 
Q34 and 035 and each half-wave is sent to the differential 
circuit by current mirrors @ to ©. 

When the differential circuit is balanced (base potentials are 
equal), collector current in Q63 and Qe64, Q71 and Q72 become 
eual and the current sent by current mirrors @ to © is 
divided equally at this point. This current is sent to the 
output pin by current mirrors © to ©, half-waves are 
composed, and output current ii/2 is obtained. 

Here, select Ro=2Ri to get 

Vo = ii/2+*Ro=ii/2+2R=i-R=Vi 

which means an amplifier with gain 1. 

Let us observe the attenuation characteristics with this 
resistor selection where the COM potential is provided to the 
base for Qe3 and Q72 and Va to the base for Qe4 and Q71. 
The current signal having been divided into half waves by 
the push-pull circuit is shown as iit and ii-.Gi = ii+ + li-) 





Each value of Vse in the differential stage is as follows: 














VBE63 sin ( oes ) | k : Bolztman’s constant 
T : Absolute temperature 
_ kt Ic64 ‘ 
VBE64 maa ( is ) q: Electric charge 
Is : Saturation current 
‘VBE71 zt, ( ler ) 
'q Is 
Ic7 
VBE72 Kt |, ge) 
q Is 


The above equations resuit in the following : 
~ A Vee = Va — Voom 


kt 








= Veees - Veess =<t In (-1084_) 
q Ic63 

= Vpe71 — VBE72 = Rtn ( lo71 
q lc72 


Here, equations below are valid, 
lc63 + Ice4 = li — 
lo71 + Ic72 = li + 


Therefore, 
kt 
Va — Vcom St ip lced 
q li — Ic64 | 
Va — Vcom -ktin cA 
q  i-tlen 


When the double-power source is used, Vcom = OV. 

For simplicity, it is noted as Vcom = 0. 

As a result, the following equations are obtained: 
Q, 

exp(T Va) 


lce4 =H - er 
1 + exp! ~ ig VA) 


1 
1+ exp(- - Va) 


1 


1 + exp(- 7m * Va) 


Thus, the current shown in the following equation flows 


Ic71 =ti + ° 





into the output pin: 
io = Ic78 + Ic79 
ti 
= lesa lez) Se 
1+ exo(- * Va) 


Its again will be as follows: 


Vo _ io*Ro _ io: 2Ri 

Vi = lie Ri lie Ri 

Bios 
SL, 

1 + exp 7 Va) 


- Now, convert this into dB: 


2 


ATT =20 log ( 1 +exp (- + Va) ) 
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and when Va =O, ATT = OaB. 
Also, when 1<exp (-7- VA) 


20%, 6/8) 
Into kt 


showing the attenuation changes logarithmically for the Vc 


ATT s- *Va) +20 log2 


change. 


(2) Linear control mechanism 

As explained above, the attenuation changes logarithmically 
for the potential difference of base in the differential circuit. 
However, by supplying control voltage through the linear 
control circuit, the attenuation fot the control voltage can 
change linearly. . 

The control circuit consists of an operational amplifier, 
current mirrors, and differential circuits, as indicated in the 
block diagram. 

As first, supplied control voltage Vc is converted into the 
control current Ic by Rie. 

Ic = pees 
“Rig 
Differential circuits Q53 and Oss are biased by the constant 
current | and when 


1 
lc53 = lc58 = —— 
2 


the differential circuits are balanced. (When Vc = 5V) 

That is the potential Va at the point A will be equal to 
that of Vcom. 

Va = Vcom — VeBe5s3 + VeE58 = Voom 

Remembering of the previous section, the attenuation 
becomes 1dB or one time of gain. Suppose the control 
voltage Vc is supplied to the linear control pin. 

Each value for VBE will be as follows: 








VBE53 = kt, Ics3 
q Is 
kt 

VBeE58 =——In Ics8 
Q Is 


Va — Voom = VBeE58 — VBE53 


_ kt, Icss 
qs Ics3 





When the double-power source is used, Vcom = 0. 
For simplicity, it is noted as Vcom = 0. 


VA _ kt), Icss 
Qs Ics3 


_ Since !c53 and Ics5s are as follows, 


Ic53 =Ic = ue 
Rig 





Sasa 

C58 = 53 = Rig 

and _ Ve 
(Shy Ee Shine 
A~q n Vc iS optained. 


Rig 


If the substitutes the equation for the gain obtained before, 
the following equation is given: 


Vo _ 2 
Vi 1 + exp(- oe - Va) 
_ 2 
7 q kt , |—(Wc/Ris) 
| + exp(— TF 7 Ne Rig? 
Sus, 
|> Ris 


Thus, you may have’ an_- excellent temperature 


characteristics as well as the attenuation which is 
proportional to the Vc change. 

This control circuit also as has the compensation function 
when the amount of attenuation is not enough (i. e. the gain 
does not become 0 when Vc=0) due to the offset voltage 


of differential circuits. 
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DESCRIPTION 


-M5207L.01/M5207L05 
LINEAR CONTROL DUAL VCA IC 


MITSUBISHI SOUND PROCESSOR ICs 


The M5207L is a variable gm-type VCA (Voltage Control Amplifier) IC designed for linear 
controlled electronic volume control. The IC offers capability of controlling each channel 


independently. 


lts applications include radio cassette tape recorders, car audio systems, and Hi-Fi VCR. 


FEATURES 
M2 channels of VCA with independent control terminal are 
built-in. 
HM Linear control tyoe VCA (attenuates proportionally to the 
control voltage with excellent linearity). 
eed e ce erecentcesvene M5207L01 . Ve = 1Vmax 
M5207L05 ; Vc = 5Vmax 
MI High maximum input voltage::::-::-Vi = 8Vrms(THD = 1 %) 
BATT range iS large ois SiS Wieceeel 6 Baie Was awa Oa0s ATT = O~- 100dB 
Mi Single power source and two power source are both 
available COM terminal (Vcc/2 terminals are built-in). - 
MB High: pressure: Oroof= sesso cesses Veco = + 18V (36V) 
Mi M5207L01:::::- Output is set to 100% (OdB) for the input 
| when the control voltage is 1V. 
WM M5207L05:::---Output is set to 100% (OdB) for the input 
when the control voltage is 5V. 


| SYSTEM CONFIGURATION 


GRAPHIC 


SELECTOR EQUALIZER 


RADIO TUNER 


CASSETTE TAPE DECK 








Outline 10P5 
2.54mm pitch 340mil SIP 
(2.8mm X 25.23mm x 6.3mm) 
RECOMMENDED OPERATING CONDITION 
(M5207L01/M5207L05) | : 
Supply voltage range- ss treet ees Voc, Vee= + 7~+ 16V 
or Voc = 4~32V 
Rated supply voltage-:::-:---: Vcc, Vee =+ 15V or Vcc =9V 
Range of linear control voltage:::- Vcc =O~1V, Vee = O~5V 


POWER AMP 


M5207L01/ 


LOS. 
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LINEAR CONTROL DUAL VCA IC 





PIN CONFIGURATION 


(+) POWER SUPPLY 
19] OUTPUT 2 
[8] LINEAR CONTROL 2 


LINEAR CONTROL 1 
OUTPUT 1 
GROUND (COMMON) 


Outline 10P5 
NC : NO CONNECTION 


IC INTERNAL BLOCK DIAGRAM 


LINE Vc! 
(LINEAR CONTROL) 


COMMON 
(GND) 


LINE Vc2 
(LINEAR CONTROL) 
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PIN DESCRIPTION 













Symbol Function 














Vec/2 is produced inside IC by resistive potential dividing and is output to 
terminal 1. 
Connect to GND when used by two power sources. 

Use it as a midpoint potential when used by single power source. 


COM 


COM terminal (GND) (GND) 









This is an output terminal on ch] side. 
Signal input from chl1 input terminal is output to this terminal as a current 
signal. 


chl output OUT 1 























This is a linear control terminal on ch1_ side. 
Output changes linearly by providing DC voltage of OV~1V (M5207L01) or 
OV~5V (M5207L05) between this terminal and COM terminal. 


This is an input terminal on ch1 side. 
Input is converted into current signal by input resistor R to be input to this 
terminal. 


This is a power terminal on minus side. 

This has the lowest potential in this IC. 
This terminal is kept OPEN. 

This is an input terminal on ch2 side. 


Input is converted into current signal by input resistor R to be input to this 
terminal. 


chl linear control LINE Vc1 


® 
® 
® 
©) 
© 
@ 
® 


Ps [ome 
=) 






Zz 






Not connected 


LINE Vc2 








This is a linear control terminal on ch2 side. 

Output changes by providing DC voltage of OV~1V (M5207L01) or OV~5V 
(M5207L05) between this terminal and COM terminal. 

Approximately 100nA is neccessary as bias current. 


(8) ch2 linear control 






OO, < 
OQ 
OQ 








This is an output terminal on ch2 side. 
Signal input from ch2 input is output to this terminal as current signal. 
This is a power terminal on plus side. 


| @ | ch2 output OUT2 


© 
(+) supply voltage + Voc 














ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 


[Pa | Power dissipation | 800 mW 
[Ke | Thermal derating Taz 25%) | BMWS 
Storage_temperature 








= 
= 








ELECTRICAL CHARACTERISTICS (Ta = 25°, Vcc = + QV, Ve (LINE) = 1V, unless otherwise noted) 
M5207L01 


| Circuit current, OV 
| loo | Output offset current | i= OV es 
f= 1kHz, Vi = + 10dBm - 1.0 








Vrms 


3 


< 
NO} 
Gol 


< 
I+ 
© 


O| dB | 
| dB 
| dB 


; 

I+ =z 
NOTRO a 
olo x 


G)] O71] Go 


























Attenuation deviation between channels f = 1kHz, Vi= + 10dBm =| =O 

f= 1kHz, Vi= + 10dBm, Ve winey= OV | — |-100| ~85 

f= 1kHz, Vo = 1Vrms ee (O16 10) % 
Channel separation f = 1kHz, BW: 10Hz~30kHz | - | 70} - | oB. 
f = 120Hz hoe a Oe et | dee 
Vi = OV, BW : 10Hz~30kHz p= | 60} 120 [a Vrms} 
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ELECTRICAL CHARACTERISTICS (Ta= 257, Vcc =+15V, Vc (Line) = 5V, unless otherwise noted) 
M5207L05 
































ea Limits 
Vi = OV | = | 43] 10.0 | mA | 
f= 1kHz, THD = 1% fee Viress| 
floo | Output offset current |i OV = 03] 2.0] A | 
A ATT! f= 1kHz, Vi= + 10dBm p= 10] 05] 20| cB | 
RATT P= TkHe, Viz + 10d8m = [503] 220 [a6 
f= IkHz, Vi= + 10dBm, Ve winey= OV | = | ~100/ -85| dB | 
Total harmonic distortion f = 1kHz, Vo = 1Vrms | - | O15{ 10] % | 
f= 1kHz, BW: 10Hz~30kHz ete Oe cee ee 
f= 120Hz Reese om es eee) 
Vi = OV, BW : 10Hz~30kHz | = | 60] 120 [u Vrms! 
TYPICAL CHARACTERISTICS 
M5207L01 
THERMAL DERATING (MAXIMUM RATING) CIRCUIT CURRENT VS. SUPPLY VOLTAGE 
1000 : 8 . 
eri » eee 
Ge . = 
e e: Bia ead 
= = eed ca 
S 600 ee ee eee] 
E OS jee eu <a 
a a eee ee Sed eae lal 
A A400 Co a ea, a 
a o Fe eee tin il 
i SS Nae ee 
Ww 200 Oo EE We Ee eee Ae ee cl 
= SB tebeas aed 
= fee Me See eee 
iss ee 
0; 25: °“SO° “HS “TOO. 125 O 5 10 15 20 25 30 35 40 
AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vec (V) 
OUTPUT NOISE VOLTAGE VS. 
ATTENUATION VS. CONTROL VOLTAGE OD CONTROL VOLTAGE 
160 E 
ee é 
 140FRi = 10k Q S 
E of Reezxe] | | YI : 
= <20 $ 
IK Ww 
< 100 Q 
S 80 ny 
a oO 
< 60 > 
= 
fa 40 he Vo 2 
— = O 
: Ede wee 100 =ATT S 
20 = 
o 
Ze dd : 
0 02 04 06 08 101.214 16 oO 





LINEAR CONTROL VOLTAGE Vc (V) LINEAR CONTROL VOLTAGE Vc (V) 
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ATTENUATION ATT (%) 


M5207L05 





4-208 


ATTENUATION ATT (%) 


120 }4 


roo LULL EEITE THI [B= 1042, 


1000 


POWER DISSIPATION Pa (mW) 


ATTENUATION VS. FREQUENCY 
Trt Vcc =9v 


CHICA hve 














[We = O.94ViT TT IN 
80 TA | 
Tf Wve= orev TT PAL TTL 
60 CONTE Tat COPEL NEI 
[ile = O.59V]I IT AN NVI 
so TET TUT INN UIT 
PU We=O.41ViIT IT TTY 
20 CONE TUTTE TIN UUTNANCT 
PLT We = 0.23V 111 IT | TIN OSS 
0 CPE CT CULTS 


10 35100 35 1k 35 10k35100k351M 
FREQUENCY f (Hz) 


THERMAL DERATING (MAXIMUM RATING) 





) 50 75 100 125 
AMBIENT TEMPERATURE Ta (°C) 


ATTENUATION VS. CONTROL VOLTAGE 
160 





LINEAR CONTROL VOLTAGE Vc (V) 


CIRCUIT CURRENT Icc (mA) TOTAL HARMONIC DISTORTION THD (%) 


OUTPUT NOISE VOLTAGE Vno (yu Vrms) 








TOTAL HARMONIC DISTORTION 
VS. OUTPUT VOLTAGE 


Pore ne 


cy ee 


AT A evn 


A A 
f a 


001 3501 35 1.0 al 
QUTPUT VOLTAGE Vo (Vrms) 


CIRCUIT CURRENT VS. SUPPLY VOLTAGE | 
8 





“AO 245 
SUPPLY VOLTAGE Vcc (V) 


+20 


OUTPUT NOISE VOLTAGE VS. 
CONTROL VOLTAGE 


en ees 

A cds oo | El do 

UN Ne Ne 

Peale ell Beene 
Olena 


Oo 1 2 3 4 5 6 7 8 
LINEAR CONTROL VOLTAGE Vc (V) 
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ATTENUATION VS. FREQUENCY 
PT ET TT Vee = + 15V 


CTIA TT vey 
CHIU TT 
b 












120 





100 





80 









UL We = 3.9V1 [II | 


: PNA LT 
THE 
[We = 3.0] TTT ANNA 
COMTI CAEN 
|| Ne = 2.0V] IIIT TTINAN 
26 PTO AUN 

Fie = Lov TTT TTT ANSE 
0 Cnt att HH HESS 


10 35100 35 1k 3510k35100k351M 
FREQUENCY f (Hz) 


60 


40 


ATTENUATION ATT (%) 





EXAMPLE OF APPLICATION CIRCUIT 


(1) Example of standard application circuit 
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' LINEAR CONTROL DUAL VCA IC 


TOTAL HARMONIC DISTORTION 
VS. OUTPUT VOLTAGE 


Wo oO 


Oo 


oO 








eh 4 
ie 


ATT 30 % ao einai 


eee 


01 
0.01 35 0.1 35 1 35 10 
OUTPUT VOLTAGE Vo (Vrms) 


W@W Ol 


TOTAL HARMONIC DISTORTION THD (%) 
° | 
wo 








o+VCC 0 VCC 
Ro RO 
-O-—- 
Ms2i8 tye ch1 M5278 a 
INT 4, i BT ch] eee: (4) SS 2) +chl 
Vo 
$i OF 
IN2 IN2, Ri 8) 
my Ds 4 i OUT2 = 0 ; (9) - OUT2 
ch2 M5218 ty ch2 M5218>--tH—o 
_ ~gh2 Qu | ~ cho 
RO Ro 


© — VCC 


_ (a) 2 power sources are used 


(2) Example of programmable ATT circuit 


GATE ARRAY 


(b) Single power source is used 





* R is a pull-up resistor 
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NOTES | | 
1. Internal differential circuit is balanced (when Vc=5V for In the circuit in Figure (a), input signal has antiphase, 
M5207L05, Vc=1V for M5207L01) by selecting Ro = 2R;, - potential of output terminal varies by the signal, and the | 
which makes OdB and one time amplifier. | maximum output voltage is also affected by residual 
2. Output circuit is a float output by collector connection of voltage in the output circuit (residual voltage of 
transistors. PNP and NPN, and it is necessary to set the approximately 1V from + Vcc and — Vcc is generated). 
potential at one end of external resistor Ro. (Refer to the Whereas, in the circuit in Figure (b), input signal has equal 
section of [mechanism of !/0O voltage and current phase, potential of output terminal is fixed, and residual 
conversion].) voltage in the output circuit does not affect at all. Pay 
3. M5207L uses class “A” or “B” amplifier for voltage attention to the difference. 
current conversion. Maximum input current is not limited 5. Note when used by single power source 
like M5222 or M5241, but there exists a maximum value - Set one end of Ro to COMMON potential. 


because of saturation of output transistor. Therefore, it is 
possible to input large signal by decreasing the input 
current by selecting larger input and output resistance. Set 
the resistance value according to usages because the 
larger the resistance becomes, the larger the noise also 
becomes. 

4. Voltage gain is determined by Vc, Ri and Ro, and it may. 
be affected by the value of input impedance connected 
next.(Zi is inserted in parallel with Ro to decrease the 


impedance.) (See following figure) 





V 
TO COM TERMINAL 


-Connect condenser Cc between COM terminal and 
ground to reduce impedance of COM terminal. 





Usually , buffer amplifier of transistor or operational 
amplifier is connected.(See following figures (a),(b)) 





6. Range of supply voltage is affected largely by the range 
of control voltage. A stage of current mirror circuit is 
connected to the output push-pull circuit of control circuit 
and residual voltage of 2V from Vcc at the lowest is 
necessary, which means Vcc 2 Vc + 2V. 2V at the lowest 
is enough for operation of — Vcc. 


APPROXIMATELY 2V 





V/ 
INTERNAL COM 
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This IC incorporates a midpoint voltage generator. Set Vcc — 
Vcom (Vcom is usually Vcc/2) larger than Vc + 2V when used 
by single power source. | 

2V_ potential Vcom from ground to COMMON terminal is 
enough for operation. It is also possible to set Vcc low by 
shifting the level of Vcom by an external resistor. 


+ Voc 


IN THIS CASE, 
- + Vcc 2 VC + 2V 
i. -~ Vcc $-2V 


COM 


(GND) i 


(a) When two power sources are used 





= Vcc 


OPERATION CIRCUIT 


S\J\ 


CURRENT 
INPUT VOLTAGE SIGNAL 


SIGNAL 


CURRENT 
SIGNAL 






INTERNAL 
COM 


R2 
COMMON 


INTERNAL 


R3 COM 


Vcc IN THIS CASE, 
- VCC — VCOM 2 VC + 2V 
- Vcc 2 2(VC + 2V) 







COM 
(VcC/ 2) 


(b) When single power source is used 
(with no modification) 


Y Vcc IN THIS CASE, 
pePSe Sea Seess | oe ee 
- VCOM 2 2V 















(c) When single power source is used 
(when Vcom is shifted in level) 





(OQ) + VCC 


»L\S\ 


CURRENT 
SIGNAL 


© OUT SYP 


CURRENT 
SIGNAL 
CURRENT 
SIGNAL 


Q79 


CURRENT 


CURRENT 
SIGNAL 





(oO) ~ VCC 


LINEAR CONTROL 
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BASIC PRINCIPLE OF OPERATION 
M5207L -is a VCA (Voltage Controlled Amplifier) |C which 
inputs current and outputs current. This IC converts input 
signal to current signal by an external input resistor and 
sends to the current mirror output circuit through differential 
circuit. This current signal is converted again to voltage signal 
by an external output resistor and works as voltage input 
or voltage output apparently. Attenuation is controlled by 
control voltage Vc by changing balance in differential circuit 
(changing gm). | 

Its basic principle of operation is explained briefly in the 
following. 


1. Mechanism of I/O voltage and current conversion 
Input circuit is a voltage and current conversion circuit using 
operational amplifier as shown in the block diagram. Input 
voltage Vi is sent inside the IC as input current ii = Vi/Ri 
by an external resistor Ri.(Phase is reversed.) The current 
sent is divided into half waves by push-pull circuit (Q34, Q35) 
in the input operational amplifier and is sent to the output 
circuit as current signal by current mirrors ©~®© and 
differential circuits (Qs3, Qe4, Q71, Q72). 

Output circuit forms a current composition circuit using 
current mirrors and the composed current signal is obtained 
at the output terminal. 

This current signal is obtained as output signal Vo by the 
external output resistor. 

It is, however, necessary to set DC electric potential at one 
end of output resistor because the output circuit is a float 
circuit by collector connection of PNP and NPN transistors. 

There are two methods for the setup: set Ro terminal to 
equal potential to COM (GND. when two power sources are 
used) ; set by current and voltage conversion circuit using 
operational amplifier, as shown in the following figures. 


Ro 


Ri 


(a) (b) 


Note that the output signal obtained in (a) has antiphase 
to the input signal and that in (b) has equal phass to the 
input signal. 


2. Mechanism In attenuation 
Output is controlled by adding positive voltage for COM 
terminal to Vc terminal. 

Change the current allocation of differential circuit and gain 
of this circuit by providing a fixed potential to one base 
(Q63, Q72) of differential circuit from COM terminal and 





providing control voltage Vc to another base (Qea, Q71) 
through the control circuit. 

When external control voltage is provided to the bases of 
Qe4 and Q71 
characteristic 


directly, attenuation vs control voltage 
explained in the 


following, but the chraracteristic is converted to linear 


changes indexically as 
characteristic by inserting a control circuit. 
This is the main feature of this IC. 


(1) Basic mechanism of attenuation 
Input signal Vi is converted to current signal ii (=) by 
input resistor Ri. 

This current is divided into half waves by push-pull circuit 
Q34 and Q35 and each is sent to the differential circuit by 
current mirrors ©, @, ©. | 

When the differential circuit is balanced (base potentials: are 
equal), collector current of Qs3 and Qs64, Q71 and Q72 
becomes equal and the current sent by current mirrors @, 
@, @ is divided equally here. This current is sent to the 
output terminal by current mirrors @,@, © and half waved 
currents are compounded and output current ii/2 is obtained. 

Here, select Ro = 2Ri to get 
Vo = ii/2 + Ro=ii/2+ 2Ri=ii- Ri= Vi 
which means an amplifier with gain 1. 

Let’s see attenuation characteristics with this resistance 
selection when COM potential is provided to the bases of 
Qe63 and Q72 and Va to the bases of Qe6a and Q71. Current 
signal divided into half waves by push-pull circuit is 
expressed in ii+ and ii— (ii =ii++ ti-) 





Each value of VBE in the differential stage is: 


Ic63 k 


is ) : Boltzman’s constant 





VBE63 sin ( 
T : Absolute temperature 











_ kt Ic64 ’ 
VBE64 eg ( : ) qa: Electric charge 
ls : Saturation current 
VBE71 emia ( a ) | 
BE7t 3 a ie 

kt Ic72 
VBE72 =——In ( ) 

q Is 


The above. equations result in 


A VBe = Va — Voom 


kt ( Ice4 ) 


= Veee4 — VBE63 = — 
q Ic63 
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Ic71 
) 


‘Kt 
= VBe71 — VBE72 = kt, ( 
q Ic72 


Here, 
Ic63 + Ic64 = li + 


Ic71 + lo7v2 = li - 
Therefore, 
kt Ic64 
Ic71 
Va — Vcom ab ig OU 
q li — Io71 


lt is supposed that Vcom=0O to simplify the equation 
because Vcom = OV when two power sources are output 


terminal : 
Therefore, 
exp(y > Va) 
cea ties a 
1+ exp(— Fe * Va) 
— ° 1 
=i uel j 
1 + expC Gt Va) 
1 
lc71 =i + ° 


1 + exp - a+ Va) 


And current shown in the following equation flows to the 
output terminal : 
io = Ic78 + Ic79 
li 
= |ce4 + Ic71 = oe 
1+ exp(— TP - Va) 


whose gain is: 
Vo io*Ro  io* 2Ro 2 


Vi lie Ri lie Ri 1+ exo(- Va) 


——+.—_ ) 
1 + exp (- BVA 


Convert is into dB: 
ATT = 20 log 

ATT =0OdB when Va=0 
When 1 <exp (-yi- Va) 


20 | 
In1O kt 


and this shows that attenuation characteristic changes 


ATT =- -Va) +20 log2 


indexically for Vc change. 


(2) Linear control mechanism 
Attenuation changes indexically for the potential difference 
of bases in differential circuit as explained above. Attenuation 
for control voltage changes linearly by providing control 
voltage through the linear control circuit. 

Control circuit consists of operational amplifier, current 
“mirrors and differential circuits as shown in the block diagram. 
First, control voltage Vc provided is converted into control 


current Ic by Ris. 
ie Vc 
e Rig 


And differential circuits Qs53 and Qss are biased by 


1 
constant current |, When |cs53 = Icss = oe 


the differential circuit is balanced.(when Vc = 5V_ for 
M5207L05, and Vc=1V for M5207L01) 
This means that the potential Va at point A becomes equal 
to that of Vcom 
Va = Vcom — VBeE53 + VBES8 = Vcom 

Comparing it with the former section, attenuation becomes 
OdB or one time gain. Suppose that contro! voltage Vc is 
added to the linear control terminal here. 

Each value of Vee in the differential circuit here is : 





kt, | 
Vees3 S——In 
q Is 
kt 
VBE58 =—In Ics8 
q Is 


kt Ic58 
Va — Voom = VsBe58 — VBE53 =——- In ——— 
q Ic53 


It is supposed that Vcom=0 to simplify the equation 
because Vcom is OV when two power sources are used. 


VA Kt In tesa 
qQ__siIcs3 


And l|cs53 and lIcss are respectively : 


Ic53 = Ic = ave 
Rig 





aie 
C58 = 55 Ris 
and 
_ Ve 
kt R 
VA= qu —e is obtained. 
Rig 


Substitute it for the equation of gain obtained in the 
former section : 


Vo 2 
So = 7 
Vi 1+ exp(- pF » Va) 
7 2 
:  @-kt-. [= (WVe/ Rig) 
1 + expt kt --q In Vc/Ri8 ) 
ail 
=1-Rig* Vc 


and excellent temperature characteristic and attenuation 
proportional to Vc can be obtained. 

This control circuit also has a system to compensate for 
short of attenuation (gain does not become 0 when Vc =0) 
by offset voltage of differential circuit. 
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DESCRIPTION | a 
The M5222 is a dual VCA designed as an electronic volume control capable of operating 


in a wide supply voltage range between 1.8V~20V. 
The IC is an optimum device for electronic equipment requiring low voltage operation, such 
as video movie systems. 


FEATURES | 
Mi Capable of operating at low voltage:::::::: Vcc = 1.8~20V 





Mi Two built-in channels ko We 
é *. 


Outline 8P5(L) 
2.54mm pitch 34Omil SIP 


see tseeeeeereeeeeeeens Simultaneous control of both channels 
is possible with Vc(control) at pin ® 


Mi Logarithmic response VCA (2.8mm x 19.0mm x 6.4mm) 
‘+++ Logarithmic response equivalent to A-curve volume 
Mi Large ATT rangers: trrrrtterrttteeeeeees OdB(Vc = 0)~ — 90dB 


(Vc = — 270mvV) (typ) 
BM High maximum input voltage 
see e ee ee er eneceneccscccerssceescee Vi =m 1.0Vrms(typ) (@ Vcc = 3V) ? 
: ; Tey deexeeuee ceca wuleewehwenmeneeeness ye 9 ; 
MLow distortion ratio THD = 0.05 % Outline 8P4 (P) 





W@ Similar characteristics between 2 channels 
2.54mm pitch 300mil DIP 


(6.3mm X 8.9mm x 3.3mm) 


~ RECOMMENDED OPERATING CONDITIONS 
Supply voltage FANGS srr ec ice se eee se ete ceeee sees eeees Vcc = 1.8~20V 
Rated dissipation voltage 


sereeteseensenseeenevenssenesceseacs 800(L), 625(P), 440(FP)mW Outline 8P2S-A(FP) 


1.27mm pitch 225mil SOP 
SYSTEM CONFIGURATION 





(4.4mm x 5.0mm x 1.5mm) 


GRAPHIC 
SELECTOR EQUALIZER 


RADIO TUNER ee POWER AMP 


M5222L, 
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PIN CONFIGURATION 


18] (+) SUPPLY 
OUTPUT2 


Ve (CONTROL) 
COM (Vcc/ 2) 


INPUT1 
OUTPUT1 


Outline 8P5 (L) 


OUTPUT1 (+) SUPPLY 
OUTPUT2 


Ve (CONTROL) 


Outline 8P4(P) 
8P2S-A(FP) 


IC INTERNAL BLOCK DIAGRAM 


* COM IS Vcc/2 POINTS 





Note 1. Ri is used to convert input voltage to current. 
2. RO is an output resistor used to convert the currentoutput signal to voltage. Connect this output with COM pin 3 to fix the DC 
output potential. 
3. The COM pin is used for making a 1/2pint supply voltage within the IC. It is used in connecting Ro and in VC control. 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) 


Unit 
Supply_voltage 








| Pa___| Power dissipation | 800 SIP) /625 (DIP) /440 (FP) 
Thermal derating (Ta 2 25°C) __|8(SIP)/6.25 (DIP)/4.4(FP) (mW/°C| 


Operating temperature = 20+ 15 
torage temperature — 55~+ 125 









2. 


on 
ad 
fey 


Vi Maximum input voltage t= 1kHz A es 2 3V 
« Ro = 20k Q 
: ‘Vc =0 
: C2 


© 
~“J 





Icc 
M1 
Ri = 10k Q, Ro = 20k Q 


| I) 
Ww 
wi} = 
aN oO 
o |= 


Ri = 10k Q 
Ri = 50k Q 
Ro = 100k Q -5.0 | -2.0 | + 1.0 





A ATT Attenuation deviation between f = 1kHz, Vc = 0, Vi = OdBm 
channels Ri= 10k Q, Ro = 20k Q 
; *Vco=0, Ri= 10k Q 
VNo2 Noise output voltage ATT = — 40dB, Ri = 10k & 
| Ro = 20k 2, BW = 20Hz~20kHz 
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TEST CIRCUIT 


o VCC 


OdB Amp BW : 20Hz~20kHz 
40dB Amp 


V 
J 


100kQ 100kQ 
” 
= 
N 


nN 
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SWITCH MATRIX 


| Parameter_| SW: | SW2 | 


vm 3 
poe 


i 
oe ei 
oie 


Note 1. Use OdB amplification when measuring VIM 
2. Use 40dB amplification when measuring VNO 
3. VNO = measurement value/100 (40dB) (yu Vrms) 



















TYPICAL CHARACTERISTICS 
POWER DISSIPATION VS. AMBIENT 
= TEMPERATURE (MAXIMUM RATINGS) CIRCUIT CURRENT VS. SUPPLY VOLTAGE 
E 1000 8 
a z 
Z 800 E 
z= © 
2 600 k 
Y) z 
& 400 2 
O a 
>» 
", 200 9 
S O 
ff 0 0 | 
2 0 25 50 $947 100 125 0 2 4 6 8 10 12 14 16 
AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc (V) 
ATTENUATION VS. CONTROL VOLTAGE ATTENUATION VS. SUPPLY VOLTAGE 
.. "OTT he aevT_[_ 
sip a ee 
- -20 © apace es toms | 
ae _ 
ah cephalad cleats aad 
S - 40 2 sagt cn 3) Mere leony 
an esi les eae 
2 — 60 2 _eo|_—| [Ner—teomv | 
uss pee (eels (a 
aot altos) a ee oe 
a mG a et le he cs bac 
+100 O -~100 -200 -300 0 2 4 6 8 10 12 14 16° 
CONTROL VOLTAGE Vc (mV) SUPPLY VOLTAGE Vcc (V) 
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CONTROL VOLTAGE Vc (mV) 


ATTENUATION ATT (dB) 


TOTAL HARMONIC DISTORTION THD (%) 


CONTROL VOLTAGE VS. SUPPLY VOLTAGE | 


“ot unm 
sal ert -joat ff — 
~100 . 

150 Eater 
poo |__| 
psol__|_latt=—poas_ | | 


0.01 


20 


- 40 


~ 60-Vcc= 


0.001 3570.013 570.1 3571 
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10 12 14 
SUPPLY VOLTAGE Vcc (V) 


16 


TOTAL HARMONIC DISTORTION 
VS. INPUT VOLTAGE 














| 
y 
: 
Qf 
Mt 
RNC 7 


fan Scuaali 
SHH So 


ttt + |} +} A 


3 5710 
INPUT VOLTAGE Vi (Vrms) 


ATTENUATION VS. FREQUENCY 


| | ATT =0dB(@ Vo=9mV) 


[art =—2odB(@lve=-73mv) | 


UT TU ts 
p= —135mV) 
TALL Ti N | 
ay TT LE 
vieodBm TTT THLE LULL 
PHT PE 


Ro =20kQ 
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10 3571003571k 35710k 357 100k 


FREQUENCY f (Hz) 
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TOTAL HARMONIC DISTORTION THD (%) 


— 


NOISE OUTPUT VOLTAGE Vno Cu Vrms) 


ATTENUATION ATT (dB) 





TOTAL HARMONIC DISTORTION 





VS. INPUT VOLTAGE 
09 Ie aL 
5EYC cee 
3Ef = 1 Lt a 
Vo= Tet Te 
1OLRi= A ey 
7 Ro = iy a Tg 
5 EE eH HH 
30 oe 
ptt Tt tt 
ese Ui elal AUC pes 
7TLL_L rt a a a 
2] 
* Qa ee 
pA 
of LUE LE ar 
SEH SENSE 
5 0  . ~ See ee 
ae ee 
ea lek Sl cel U Re Dede Ele 
ootLLuL Eu Lut 
0.001 3570.013570.1 3 571 


INPUT VOLTAGE Vi (Vrms) | 


NOISE OUTPUT VOLTAGE 
VS. ATTENUATION 


y mr 
RE a Ro = 20k 


-40 -60 
ATTENUATION ATT (dB) 


ATTENUATION VS. AMBIENT TEMPERATURE 





=20 0 
AMBIENT TEMPERATURE Ta (C) 
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BASIC PRINCIPLE OF OPERATION 

The M5222 is a current input, current output type of VCA 
IC. This amplifier uses the principle by which changing the 
balance of the differential circuit with external control voltage 


Vc will change gm. The circuit is also called a variable 
transconductance (variable gm) OP amp. The basic principle 
of operation will be simply explained below. 


GND 


* (4) is the VCC/2 pin (COM pin) derived by voltage division by B1, B2 and so on. ALL coupling is internal. 





Fig. 1 M5222 Equivalent circuit 


Basic voltage-current conversion mechanism for input 
and output 

Applying the input signal Vi which flows through external 
input resistor Ri results in a change to a current signal at 
input terminal IN. The Vase level shift of Ri, Rz, Qs5, Qi, and 
Qz2 will cause input pin IN to become ground level by means 
of Vcc/2 in terms of direct current and to become ground 
level by means of the externally-connected capacitor in terms 
of alternating current. The signal input in this way will be 
sent to the output pin as a current signal by the current 
mirror and differential circuit. By taking this current signal 
through the externally- connected output resistor (load 
resistor), the signal can go through a current-to-voltage 
conversion and be obtained as output signal Vo. 

The output transistors combine the currents by means of 
the joined PNP and NPN collector circuits. Basically, the DC 
potential floats and is not determined in this joining of 
currents. This is why one end of externally-connected resistor 
Ro is connected to the Vcc/2 pin and the DC level (Vcc/ 
2) at the time of no signal is set. 

Basic mechanism of attenuation 

The output is controlled by means of changing the control 
voltage applied to the Vc pin with respect to the COM pin 
(Vcc/2 pin). By applying voltage from the COM pin to the 
base of one side of a differential circuit and applying voltage 
from the Vc pin to the other base, the current distribution 
of the differential circuit is changed and the gain of this 
Circuit is changed. | 

Let us first consider when Vc equals zero (Vc — COM is 
shorted). Input signal Vi is converted to current by input 


resistor Ri and the | currents (2i= Vi/Ri) flow through the 
collectors of Q1 and Qz. When the current flowing in Q: 
becomes i+i, the overall emitter current of the differential 
circuit consisting of Q10 and Q11 will also be determined as 
[+i by means of current mirror (2). Since the base potential 
of Qio and Q11 is the same, the current will be divided 
equally and current (1 +i) /2 will flow in each of Qio and 
Q11. The current of current mirror (4) will also be determined 


as (1+ i) /2 because of this. 


Since the current of current mirror (1) is determined as 
2| by the current flowing in Q3 and Qa, the total of the 
current flowing in Q2 and the current flowing in differential 
circuit Qs, Qe will also be 2I. The current from Q2 which will 
become | +1 flows here and as a result, the overall emitter 
current of the differential circuit will be 21- (l+i) =l—i. 
This current is devided the same way as in the differential 
circuit consisting of Qio and Qi1 with current (| — i) /2 
flowing in each of Qs and Qg. From this, the current of 
current mirror (3) is determined as (|—i)/2 and the current 
of current mirror (5) becomes (I +i) /2. 

Now, current (1 —i) /2 from current mirror (4) flows in 
transistor Q12 of the output stage. Since the current flowing 
in transistor Qi3 from current mirror (5) is held at (1 —i) / 
2, connecting output resistor Ro between the output pin and 
the COM pin will result in current i flowing through Ro and 
providing a voltage signal Vo =i: Ro. 

Here, by selecting Ro = 2Ri, Vo =i*Ro=2i*Ri=Vi and the 
amplifier will have a gain of 1. 

Next, we will consider case of when control voltage Vc is 
applied with regard to the selection of this resistance. 
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Fig. 2 Differential circuit 


The values of Vee of the differential stage will be as 








follows : 

_ kT Ics 
VBE8 = i In ¢ is ) 

_ kT Ic9 
VBE & a In ¢ i ) 
VBE10 2, KT In gees 

q Is 

kT lor 


VBE11 = In ¢ 





q Is ) 

where, Is : the saturation current 
k : the Boltzmann constant . 
q:the amount of electric charge on the electrons 
T : the absolute temperature 





From this, 
—~ Vo = Ves — Vaeg = KT In !c8_ 
q Icg 
kT 
—~ VC = Vee11 — VBE10 =—— In lon 
q Ic10 
Here 
Ic8 + leg = 1-1 
lcrotici SI +i 
— Vc = KT in 
a i — Ics 
kT 
= VC = Inout 
q I+; — Ion 


The current flowing through Qs and Q11 will be 


(I~ Yexp(— 4 Vo) |-j 
leg = = —________ 
1+ exp(— 7 Voc) 1+ exp( {+ Vo) 


(1 + Dexp(— wr Ve) besa ! 
lov F ro gene Ae aan SS Se 
l+exp(- Ve) 1+ exp(+a7 Ve) 


Current Ic11 is the current of current mirror (4), and Ics will 
be the same as the current of current mirror (5). 

At this time, the current that will flow through the output 
pin will be the same as that in the explanation when Vc was 
equal to zero, and is expressed as — 


| i 
ir ara eae, get 
1+ exper * Voc) 


The gain will be 
Vo _ io: Ro _ 2 
Vi. 2aeR 





1+ exp * Vo) 
and when calculated in dB, 


a 


ATT = 20 log c 7a = a o 
kT 


As in the graph below, the attenuation — will 
logarithmically with respect to the change of Vc. 


change 


ATTENUATION VS. CONTROL VOLTAGE 


OdB 






ATT = 20 log ( 2 ) 


q e 
1 + exp CF Vc) 


ATTENUATION ATT (dB) 


CONTROL VOLTAGE VC (V) 


Setting and connection of input/output resistance 
As explained above, the input signal is converted to current, 


but since the transistor of the input stage is biased at a 
fixed current of |= 76 uA, the maximum value of the input 
current is determined at the least upper bound of’! (Fig.3). 
Accordingly, when a large signal is input it is necessary to 
select a large input/output resistance and decrease the input 
current. Note that increasing the resistance will also increase 
the noise distortion factor, so the value of the setting should 
be made to suit the particular application. 


76 uw 


Lilla 


Fig. 3 Maximum current signal 
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The M5222 has a floating-type output stage with the 
collectors of Q12 and Q13 joined as shown in FIG. 4. Here, 
the difference of the combined currents will become the 
output current that will flow through the load. Note that it 
is necessary to set the DC potential of this output pin by 
externally-connected resistor Ro and that it is generally DC- 
connected to the Vcc/2 pin (or to pin (3)). 

In terms of AC, it is necessary to set the output pin to 
ground level so that capacitor C is required. Since the voltage 
gain (amount of attenuation) is determined by Ro, the value 
of the input impedance connected to the next stage is 
sometimes affected. (Placing Zi in parallel with Ro will lower 
the impedance.) Generally, a buffer amplifier composed of a 


transistor or OP amp connected. 





Fig. 4 Equivalent circuit of output stage Fig. 5 Connection example 


APPLICATION EXAMPLES 
(1) TEMPERATURE COMPENSATED BIAS AND OUTPUT BUFFER CIRCUITS 





M5222 is used. 


RI ne io U 
22 10k ah OOUTPUT 1 
INPUT 10 N 
RI 
22 10k 
INPUT 20 N =~ 10. 
a OOUTPUT 2 
[ee Sy ee 
; 43k Ro 20k 
| 30k 30k | 1499 , 
| 10k opeee 
| i 
TEMPERATURE Units Resist -Q 
| o COMPENSATED , : ne F 
| BIAS CIRCUIT | pore 
| I 
|  SSHEBGSE SMALL |! Note Point A is the VCC/2 pin which is set externally. 
BIGNAL DIODE It may even be operated when internal pin 3 of 
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(2) PROGRAMMABLE ATTENUATION CIRCUIT 







OOUTPUT 1 


oOQUTPUT 2 


TR2 


Units Resistance : 0 
Capacitance : F 


(3) CONTROL APPLICATION WITH EXISTING VOLTAGE 
CONTROL 


o + Vcc (3V) 






12k 


a Vec/2 


2k VR 
(B TYPE) 


10k 


Units Resistance : Q 
Capacitance : F 


PRINTED CIRCUIT BOARD FOR CIRCUIT TESTING 


PRINTED CIRCUIT BOARD WIRING DIAGRAM 
(COPPER FOIL SIDE) 


MSz22L 





ATTENUATION ATT (dB) 








ATTENUATION VS. AMBIENT TEMPERATURE 
(TEMPERATURE COMPENSATION) 


ATT=OdB(Vc=—-6mV)  - 


ATT = —20dB(Vc= — 78mV) 


ay 


ATT = —35dB(Vc= — 126mV) 


+20 +40 +60 +80 
AMBIENT TEMPERATURE Ta () 


(PARTS SIDE) 


90000000 


| 8 
3.3 W Ri 
IN2 ; 0.01 
© 


+ 


22 
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M5241L 


The M5241L is an optimum logarithmic VCA for controlling the volume of analog audio 


signals. 


Each channel has a control pin and capable of independent operation. 
The IC can be used in radio cassette tape recorders, car audio systems, and Hi-Fi VCR. 


FEATURES 
HE Independent control terminal is provided 2 channels of 
VCA are incorporated 
Sespsecniens chl and ch2 can be controlled separately by 
Vc control (pin®, ®) 
Wi Maximum input voltage is large 
Sala wisisla- Gu eteld Meleie wYeleSie derbies wlereiaewe Vi = 3VrmsCwhen THD = 0.5 %) 


Mi Low distortion ::::::7.5+* THD = 0.02 %(when Vo = 1Vrms) 
| Large ATT 1: 1° |: O~ am 100dB 
a S7 N (dynamic range) is large isseiigvenaiaie a “eve: o's Widiaie opAe Wee: elena 6.818 exeite saa 9Q4dB 


(when ATT = 0dB, Ri = 15k Q, Ro = 30k Q, Rc = 1.8k Q) 
Mi Logarithmic response VCA 
Kcieenuiueiecuaineteaer eat? Logarithmic response equivalent 
to A-curve volume control 
W Bias current controllable can be adjusted with external 
resistor 
MiCan be operated with a single power supply 
Sule aacers ava d)ailerecahe acai ob latls ole 66 Built-in COM pin® Vcc/2 bias pin 


SYSTEM CONFIGURATION 


GRAPHIC 


SELECTOR EQUALIZER 


TV/RADIO TUNER 








Outline 10P5 


2.54mm pitch 340mil SIP 
(2.8mm x 25.23mm x 6.3mm) 


RECOMMENDED OPERATING CONDITIONS 
Supply voltage range: sss terse Vec, Vee= + 7~+ 18V 


POWER AMP 


M5241L 
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PIN CONFIGURATION 


(+) SUPPLY 
1G} OUTPUT 2 


CONTROL 2 

6 | CONTROL 1 

BIAS CONTROL 

(-) SUPPLY 

GND (COMMON) | 
INPUT 1 | 
OUTPUT 1 


Outline 10P5 


IC INTERNAL BLOCK DIAGRAM 


\ 


(10) (+) SUPPLY 
) CS 
| as J by foureur 


iat: 


(COMMON) 


BIAS CONTROL 


i 


(4) (-) SUPPLY 
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ABSOLUTE MAXIMUM RATINGS (Ta= 25°, unless otherwise noted) 


+ 18 (36) 
Ko 










|Pu____| Power dissipation | 800 mW 
|Ke | Thermal _derating Taz25) | | mW 
| Cc 







Operating temperature S20 E TO 
torage temperature -~55~+4+ 125 °C 










* 
Symbol Parameter Test conditions : 





Cireuit_current 
iii | 24] 30] - | Vrms 
f= 1kHz ae ae 
Ro = 1.2k Q 
| ATTm | Maximum attenuation | Vi = + 10dBm, f= tkHz,Vc=- 300mV__| - | -102[ -85_ 
=20.| 2205 
Attenuation deviation between channels Vi = + 10dBm, f = 1kHz + 0.1 0 





It | ¢ 
oO 


a I+ [t+ 
No SO in} 
° — 196 


[loo | Output offset current | Vi = OV 

ATT = OdB (Vc=0), 
Vo=1Vrms 

ATT=-10dB (Vc=-43mV), 
Vi=1Vrms 

ATT=-20dB (Vc=-76mV), 
Vi=1Vrms 

f = 1kHz 

f = 120Hz 


ATT =0dB (Vc = 0) 
ATT=-40dB (Vc=-1 38mV) 


ATT=0dB (Vc=0), Vo=1Vrms, 
Ro=20k Q, Rc=1. 2k Q 











oO 
Oo 
Nh 


f = 1kHz, 


filter 
BW :10Hz~30kHz 


Total harmonic distortion 


oO 
Oo 
KR 








Noise output voltage BW :10Hz~30kHz 





w |Pinniki~n 
CO linl~lcl|w 
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TEST CIRCUIT 
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fe 
< 
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OV 
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eee a I es 2) OF ft SO 


pM a] ON ee ee 2 Oe eh OV 


Attenuation error 


/2 


POM eee lee eas Sed 


Maximum input 


3 
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> 
oO 
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“” 
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oO 
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Circuit current 


Output offset current 
Total harmonic 
distortion 
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TYPICAL CHARACTERISTICS 
POWER DISSIPATION VS. AMBIENT 





S TEMPERATURE (MAXIMUM RATINGS) CIRCUIT CURRENT VS. SUPPLY VOLTAGE 
E10 
é 2 
g ; ‘c 
= O , 
5 - Le 
Qo. K A 
: pL 
OQ 
. 3 eo 
3 - Ey 
OW =) 
O 
a 
=< 5 
a 
Gi 0 
b Oo 25 50 75 100 125 : 0 2 4 6 8 10 1214 16 18 20 
AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc (V) 
CIRCUIT CURRENT VS. | 
BIAS CONTROL RESISTANCE ATTENUATION VS. CONTROL VOLTAGE 





Tae 
\ Veo= +15V Le 
a: en 










< es 
E & 
2 - 
5 8 _ 
x7 
ce WO 6 
a 3 ; 
3 e < 
rE 4 fi 
3 EE 
a < 
5 2 
0 
0 500 1k 1.5k 2k 0 100 200 300 
BIAS CONTROL RESISTANCE Re (Q) CONTROL VOLTAGE Vc (mV) 
ATTENUATION VS. 
ATTENUATION VS. CONTROL VOLTAGE AMBIENT TEMPERATURE 


10 





|| Vo=Omviods at Ta=25'C) | 
Petree 






ATTENUATION ATT (dB) 
ATTENUATION ATT (dB) 
| 
IN 
Oo 





~ 50 
- 60 + 
= ria ie a 
—=200.  —300 hee LL +20 + Be +60 +80 
CONTROL VOLTAGE Vo (mV) AMBIENT TEMPERATURE Ta (°C) 
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ATTENUATION VS. OUTPUT VOLTAGE e 10 ARS ATTENUATION *~ 
ol vesomy TUT TUTE ———— 
@ LIME TUE UE TLL $ XE 
~ oo tives remy IT ATT a 
<P OME =— 
Sot Ui vessigzevll IL Se 
CATT TET 2 3+} 
fi 60 rt Vc=-199mV Hil 2 0.01 Peele 
< TL AN 2 
s 5 « eee 
z 2 as 
as 3571003571k 35710k 357100k oo -10 -20 -30 -40 -50 -60 “70 
FREQUENCY f (Hz) ATTENUATION ATT (dB) 


MAXIMUM OUTPUT VOLTAGE VS. TOTAL HARMONIC DISTORTION VS. 
SUPPLY VOLTAGE 


OUTPUT VOLTAGE 


PE 
WP 


10 
7 





MAXIMUM OUTPUT VOLTAGE Vom (Vrms) 
NO 
TOTAL HARMONIC DISTORTION THD (%) 





5 
3 
0.1 0.1 
0.01 3 570.1 7 B71 0 35710 
SUPPLY VOLTAGE Vcc (Y) OUTPUT VOLTAGE Vo (Vrms) 
TOTAL HARMONIC DISTORTION VS. TOTAL HARMONIC DISTORTION VS. 
OUTPUT VOLTAGE OUTPUT VOLTAGE 
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TOTAL HARMONIC DISTORTION THD (%) 


0.1 
0.01 35701 35710 35710 
OUTPUT VOLTAGE Vo (Vrms) 





TOTAL HARMONIC DISTORTION THD (%) 


TOTAL HARMONIC DISTORTION THD (%) 


OUTPUT OFFSET CURRENT loo (u A) 


5 LS 








TOTAL HARMONIC DISTORTION 
VS. OUTPUT VOLTAGE 
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EEN 
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OUTPUT VOLTAGE Vo (Vrms) 


OUTPUT OFFSET CURRENT 
VS. SUPPLY VOLTAGE 
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TOTAL HARMONIC DISTORTION 
VS. OUTPUT VOLTAGE 


oH 
SHE 





0.01 
0.01 35701 35710 35710 
OUTPUT VOLTAGE Vo (Vrms) 


TOTAL HARMONIC DISTORTION THD (%) 


TOTAL HARMONIC DISTORTION 
VS. OUTPUT VOLTAGE 





01 
OO) 3 5701. 257100 -3°5:710 
OUTPUT VOLTAGE Vo (Vrms) 


TOTAL HARMONIC DISTORTION THD (%) 


OUTPUT OFFSET CURRENT 
VS. BIAS CONTROL RESISTANCE 


Roe 10kQ 





OUTPUT OFFSET CURRENT loo (u A) 


IO. 20: 255 SO 3.5 
BIAS CONTROL RESISTANCE Re (k Q) 
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OUTPUT OFFSET CURRENT OUTPUT NOISE VOLTAGE 
VS. AMBIENT TEMPERATURE VS. ATTENUATION 


=20k,Ro=40k 
= 15k, Ro=30k 


= 10k,Ro=20k 


0 
—-20-10 0 10 20 30 40 50 60 70 80 





OUTPUT OFFSET CURRENT loo (u A) 





OUTPUT NOISE VOLTAGE Vno (Cu Vrms) 


AMBIENT. TEMPERATURE Ta (°C) ATTENVATION ATT (dB) 
OUTPUT NOISE VOLTAGE CHANNEL SEPARATION 
VS. SUPPLY VOLTAGE VS. FREQUENCY 
100 — 100 
90 








Ro =30kQ 


SA 
i Ri= 


70 =e 
60 =70 
50 






OUTPUT NOISE. VOLTAGE Vno (1 Vrms) 
CHANNEL SEPARATION CS (dB) 


30 
20 ~ 40 
10 Ro=1.8kQ he el 
0 [BW : 10H2~30kHz 
0 +5 +10 +15 +20 10 3571003 571k 3 5710k357100k 
SUPPLY VOLTAGE Vcc (V) FREQUENCY # (Hz) | 


RIPPLE REJECTION VS. FREQUENCY 


RIPPLE REJECTION RR (dB) 





-VC Vcc 
(+ VCC side) (- ves side) 


0 
10 3571003 571k 3 5710k3 57 100k 
FREQUENCY f (Hz) 
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BASIC PRINCIPLE OF OPERATION 
The M5241L is a current input, current output type of VCA Vc will change gm. The circuit is also called a variable 
IC. This amplifier uses the principle by which changing the transconductance (variable gm) OP amp. The basic principle 


balance of the differential circuit with external control voltage of operation will be simply explained below. 


* (4) is the VCC/2 pin (COM pin) derived by voltage division by B1, B2 and so on. All coupling is internal. 





Fig. 1 M5241L Equivalent circuit 

Basic voltage-current conversion mechanism for input 
and output 

Applying the input signal Vi which flows through external 
input resistor R1 results in a change to a current signal at 
input terminal IN. The Vee level shift of Q1, Q2 and Qs will 
cause input pin IN to become ground level. The signal input 
in this way will be sent to the output pin as a current signal 
by the current mirror and differential circuit. By taking this 
current through the externally-connected output resistor (load 
resistor), the signal can go through a current-to-voltage 
conversion and be obtained as output signal Vo. The output 
transistors combine the currents by means of the joined PNP 
and NPN collector circuits. Basically, the DC potential floats 
and is not determined in this joining of currents. This is why 
one end of externally-connected resistor Ro is connected to 
ground and the DC level at the time of no signal is set. 

Basic mechanism of attenuation 

The output is controlled by means of changing the control 
voltage applied to the Vc pin with respect to the COM pin 
(Vcc/2 pin). By applying voltage from the COM pin to the 
base of one side of a differential circuit and applying voltage 
from the Vc pin to the other base, the current distribution 
of the differential circuit is changed and the gain of this 
circuit is changed. 

Let us first consider when Vc equals zero (Vc —- COM is 
shorted). Input signal Vi is converted to current by input 
resistor Ri and the i currents (2i = Vi/Ri) flow through the 
collectors of Q1 and Q2. When the current flowing in Qi 


becomes | +i, the overall emitter current of the differential 
circuit consisting of Qio0 and Qi1 will also be determined as 
|1+i by means of current mirror (2). Since the base potential 
of Qio and Qi: is the same, the current will be divided 
equally and current (1+ i) /2 will flow in each of Qio and 
Qi1. The current of current mirror (4) will also be determined 
as (| +i) /2 because of this. 

Since the current of current mirror (1) is determined as 
2| by the current flowing in Q3 and Qa, the total of the 
current flowing in Q2 and the current flowing in differential 
circuit Qs, Qs will also be 2I. The current from Q2 which will 
become |+i flows here and as a result, the overall emitter 
current of the differential circuit will be 21- (l+i) =I-i. 
This current is devided the same way as in the differential 
circuit consisting of Qio and Qi: with current (Il — i) /2 
flowing in each of Qs and Qg. From this, the current of 
current mirror (3) is determined as (|—i)/2 and the current 
of current mirror (5) becomes (1 + i) /2. 

Now, current (| -i)/2 from current mirror (4) flows in 
transistor Qi2 of the output stage. Since the current flowing 
in transistor Q13 from current mirror (5) is held at (I — i) / 
2, connecting output resistor Ro between the output pin and 
the COM pin will result in current i flowing through Ro and 
providing a voltage signal Vo =i: Ro. 

Here, by selecting Ro=2Ri, Vo=i-Ro=2i-Ri=Vi and the 
amplifier will have a gain of 1. 

Next, we will consider case of when control voltage Vc is 
applied with regard to the selection of this resistance. 
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| 2i 
Bae ei aa 
1+ exp Gy - Vo) 


The gain will be 
Vo io * Ro 2 


Vv 2a RS 





1+ expGt * Vo) 


and when calculated in dB, 


2 
ATT =20 log (———_2—_ ) 
1 + exp GF ° Ve) 





As_ in the graph below, the attenuation will change 


Fig. 2 Differential circuit 


logarithmically with respect to the change of Vc. 


The values of VeBe of the differential stage will be as 
ATTENUATION VS. CONTROL VOLTAGE 















follows : 
kT Ics OdB 
VeBe8 = — In ( ) , 
q Is 
| a 
kT cg < 
VBES = In ie? - 
< ATT = 20 log ( ee ) 
Ic10 1+exp (>: VC) 
~ VBE10 adel: In ¢ ) 4 kT 
q Is = 
kT Io = 
foes Zz 
VBeI1 3 5 In ¢ ie ) é 
where, Is : the saturation current < 


k : the Boltzmann constant 


a: the amount of electric charge on the electrons 
CONTROL VOLTAGE Vc (CV) 
T : the absolute. temperature 





From this, we | Setting and connection of input/output resistance 
As explained above, the input signal is converted to current, 
OURS Verge ek ig (tcs_) , ee 
q Icg but since the transistor of the input stage is biased at a 
er rae fixed current (l= 170 uA when Rc = 1.8kQ), the maximum 
— Vc = Vee — VaE1I0 =—— In ) , 
q Ic10 value of the input current is determined at the least upper 
Here, | bound of | (Fig. 3). Accordingly, when a large signal is input, 
Iceg + log 31-1) it iS necessary to decrease the value of bias-control resistor 
Icro + Icon SI +i Rc, select a large input/output resistance and decrease the 
' er | log input current. Note that decreasing the value of bias-contro! 
— Vo =— In-——_— , : , 
Q [=4—1¢8 . resistor Rc and increasing the input/output resistance will 
’ kT | len change the characteristic of the noise distortion factor, so 
— Vo =— In———— oe eae 
Q }+i—len set the values to suit the specific application. 
The current flowing through Os and Q11 will be (See characteristic curve) 
_} _ G_ 
log i eeeerretetienmemasaames ae 


1 + exp(- qe Vo) 1 + exp(—- a Vc) 


(I+ exp(- Vo) +i 
lc. = = Fer RSeSG SST © IOI Nee te re oe 
1+ exp(- 7 Ve) 1 + exp(- aa Vc) 


Current Ic11 is the current of current mirror (4), and Ics will 

be the same as the current of current mirror (5). | 
At this time, the current that will flow through the output 

pin will be the same as that in the explanation when Vc was 


equal to zero, and is expressed as : 
a Fig. 3 Maximum current signal 
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Since the voltage gain (amount of attenuation) is determined 
by load resistor Ro through which the output current is taken, 
the value of the input impedance connected to the next stage is 
sometimes affected. (Placing Zi in parallel with Ro will lower 
the impedance.) Generally, a buffer amplifier composed of a 
transistor or OP amp is connected as shown in Fig. 4 (b). 

The basic principle of operation on the 2-way power supply (a) 
system has been explained thus far. Note that it is necessary BUFFER AMPLIFIER 
to set COM pin (Vcc/ 2) to ground level by means of 
capacitor Co when a single power supply is used. 

For operation on a single power supply, see the basic 
principle of operation for M5222. For connection, see 
application examples. 





APPLICATION CIRCUIT Fig. 4 Connection example 
(1) TYPICAL APPLICATION EXAMPLE 


o + VCC o + VCC 








OUTPUT 1 


10) : - OUTPUT 1 id=- = 7 
h1 M5218 y}—o h1 M5218 H—o 
INPUT | Ri By : eh) cenar se ’ : 1) +h 
or OT BO 
INPUT 1 Ro 
- VM 


OA 


(3) 
"VC2 *| cc 
INPUT 2 | W | oF Ro [ 224 
ae Ri (3) Ps CONTROL 2 INPUT 2 4 Ri (8) Se 


AD 
oO 


c/ 


+ OUTPUT 2 + OUTPUT 2 
; ch2 9) M5218 Eiieec ch2 9) M5218 tho 
‘4— ch? —ch2 
@4E}-——-J a @) - 
o— VCC (SINGLE POWER SUPPLY OPERATION) (2-WAY POWER SUPPLY OPERATION) 


* When VC = OV, attenuation of OdB is obtained by selecting Ro = 2Ri. 


(2) TEMPERATURE COMPENSATED, OUTPUT 


OFFSET COMPESATED CIRCUITS 
9 +Vcc(+ 15V) 









ATTENUATION VS. 
te AMBIENT TEMPERATURE 
| 50k 4 ae Mep1e_t HOUT! (TEMPERATURE COMPENSATED) 
| + 10 7 
rm @}— 2% @ ° a 
c=. 
3 Ohara a ia 
100k' ce a a 
gu aes | e290 
IN2,.+ Ris is Ro 
Aw (8)-4 5 -30 
50k (9) M521 Bae eo e 
} Or trong LE ae 
~ Re ea | Ww _ 50 
| | 
oe eee Z _ gp |=80dB(Ve= -201mV_at_Ta=25°C) 
CONPENSATED -—Vcc(-15¥V) | i Ee 
CIRCUIT S24 Ree eeeeee 
{ 


- 70 
| | -30-20-100 10 20 30 40 50 60 70 80 
“yee (-15v) | ATTENUATION 
oe A epee aren _ AMBIENT TEMPERATURE Ta (°C) 
CIRCUIT 
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PROGRAMMABLE ATTENUATION CIRCUIT 






Vcc/R2 > Ri 


VC = BT Re 


* R is pull up resistor 


| I: 
Gate array 


VCF(SECOND-ORDER LOW-PASS FILTER) 






+ VCC + VCC 
Ro 22k 
oO 
M5241L (2/2) 2 
2SK381 a 
+ 
<C 
oL Zz 
Oo 
} 
< 
5 
za 
LL 
-- 
~ 
< 


Units Resistance : Q 
Capacitance : F 


PRINTED CIRCUIT BOARD FOR CIRCUIT TESTING 


PC BOARD PARTS-PLACEMENT DIAGRA 
(COPPER FOIL SIDE) 


M5241L 


° 


° 











RI 
IN2 Oo-f} 6 o-m—o 


VCF(FIRST-ORDER LOW-PASS FILTER) 
+ Vcc (+ 15V) 


~ Vcc (- 15V) 


ATTENUATION VS. FREQUENCY RESPONSE 
(FIRST-ORDER LOW-PASS FILTER) 


CU EE ELL 
UU UE TT UT 
UTA TTT TRAITNYG7 
TET ATTAIN TEN NTT 
CUNT NTT NTN TTT 
TINT LNT eseony h 
PLTITN: EUiNve=79omv NTT 
CUT Aves tomM ATT TTT 
ves eoomy ITTY TTT TNT 


LUN TEN TAT 


100 1k 10k 100k 
FREQUENCY f (Hz) 


+4 
+2 














2 


2 
| 


PC BOARD PARTS-PLACEMENT DIAGRAM 


(PARTS SIDE) 


Vc1 Vc2 GND © 
© 6 
GND 1 If Vc is given 
© © k by outside, this 
“a block is not 
| Necessary. 


+ VCC 
oO 


0 
GN 


OUT 


opto © 


1 + -25%-- + 

OO000000000 
M5241L 

o 8° 


3° 
8 
M5218L [oooDOOOS]. 
oo oo oO 
° °o °° 
o—O Ri 


Ro 
° 


o O° ° 
° 


° 


© °C) 
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DESCRIPTION 
The M5282FP is an optimum IC for fade-in/fade-out control of video camera’s input voice 


signals. The IC containes a linear-control VCA and low-noise OP amp. 
Its applications cover general audio equipment and electronic musical instruments, such as 
voice volume controls in video cameras and 8mm cameras. 


FEATURES 

Wi Efficient VCA and OP amp are provided independently 
HM Voltage input/output type VCA 

Wi Voltage gain can be set externally (OP amp section) 

Wi Large ATT FANE cceeteeteeeeteseeeeteaeeeaeeseeeens OdB~ — 82dB 
WM Built-in Vcc/2 bias terminal . 
MCan operate with low voltage (Vcc = 4.8V) 





Outline 10P2-C 


RECOMMENDED OPERATING CONDITIONS _ 1.27mm pitch 300mil SOP 
(5.3mm x 6.13mm x 1.75mm) 


Supply voltage range Terre rrr errr ee eee eee ee ee Vcc — 46~1 5V 


SYSTEM CONFIGURATION 





SELECTOR 


VIDEO CAMERA 
CASSETTE TAPE DECK 
RADIO TUNER 


POWER AMP 


M5282FP 
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— Vee/2 TERMINAL [1 | 
NON-INVERTED INPUT 
INVERTED INPUT 
AMPLIFIER OUTPUT 
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POWER SUPPLY 

19] VCA OUTPUT 

18] CONTROL TERMINAL 
VCA INPUT 


Outline 10P2-C 


NC : NO CONNECTION 


IC INTERNAL BLOCK DIAGRAM 


Vec/2 TERMINAL (1) 


NON-INVERTED INPUT L- 
INVERTED INPUT 
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(9) VCA OUTPUT 


Oo 8) 7 


AMPLIFIER GND VCA 
OUTPUT 


CONTROL 
INPUT TERMINAL 
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PIN DESCRIPTION 


Symbol 


Vec/2 


Mike amplifier 
non-inverted input 
Mike amplifier inverted 
input 


















Function 


Vcc/2 is obtained in the IC using divided voltage and is output to terminal @. 
This can be used for the mid-point potential setup in the mike amplifier. 






This is the non-inverted input terminal of the mike amplifier. 
The mike amplifiers mid-point potenial is determined by connecting this 

terminal to terminal @ (Vcc/2 terminal) via a resistor (about 47k Q). If you 
use this IC as a non-inverted amplifier, enter signals into this terminal. About 
120nA (typ.) will be output from the IC as the input bias current. 


+ IN 


> 
o 


This is the output terminal of the mike amplifier. 

The feedback is applied from output terminal © of the mike amplifier to this 
terminal. The gain will be determined by the constant between this terminal 
and the output. About 120nA (typ.) will be output from the IC as the input 
bias current. 












> 
3 
o 





| 
Zz 






This is the output terminal of the mike amplifier. 
Input signals (having been set externally and arbitrary) whose gain has been 
OUT 

doubled are output to this terminal. 


This is th D terminal wi ; 
Boanécted GND is is the GND terminal with the lowest IC. When you use this terminal, 
connect it to the ground. 


@ 

@ 

@ 

QO 

© This terminal is left open. 
@ 

VCA control terminal. 

© 

@ 


Mike amplifier output 


Zz 


© 4 
o 









VCA input terminal. 
If signals are input to this terminal from the mike amplifier’s output, use a 
coupling capacitor (DC cutting capacitor). 







VCA input 
Control Ves - VCA output can be changed by applying DC voltage to this terminal. About 
A0OnA of bias current is required for this terminal. 







/ O- VCA output VCA VCA output terminal 


Power supply Vcc Power supply terminal at the HIGH side. 


O S< 
C © 
fea Fo : 





ABSOLUTE MAXIMUM RATINGS 


| 
| Pa | Power dissipation | AO mW 
mW 








ae 
— 20~+ 75 
= 40~ + 125 





ELECTRICAL CHARACTERISTICS 
ELECTRIC VOLUME (VCA) CHARACTERISTICS (Vcc = 4.8V, Ta = 25°C, unless otherwise noted) 











— 0. 
| Vim | Maximum input voltage | f= TkHz, THD = 0.2%, Ve=48V_ | 0.6 | 
| THD | Total harmonic distortion | f= TkHz, Vo =O.5Vrms, Ve=48V |= 
Output_noise_voltage PG CnC OV 











THD = 0.2% 
Total harmonic distortion Vo = 0.5Vrms, f = 1kHz 0.01 % 
Input referred noise voltage Rg = 1k Q 1.0 
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TOTAL (VCA+MIKE AMP.) CHARACTERISTICS (Vcc = 4.8V, Ta= 25°, unless noted) 

































ie — (eaten I ee 
| Vom | Maximum output voltage ss | f= 1kHz, THD=0.2% = || 06 | O07 | | CVirms 
= TkHz, Vo = 05Vims = poos | oz] % 
es = [601120 fa vied 
Re = 1k0, Vi= Sms ers 8 
pee ep ee. | 
wEIGAL CHARACTERISTICS 
THERMAL DERATING CIRCUIT CURRENT VS. 
(MAXIMUM RATING) SUPPLY VOLTAGE 
500 50 
7 , “Oe 
= 400 E 4 Raed 
2 ae eae ee 
-_ S at 
; ee ak ele wis 
=o 5 Po ed ae he 
2 8 Teer 
E 100 5 ole 
2 dele Te ey a 
ceammr> ee On Ae eal (le Picasa eee es 
0 25 50 15 100 125 0 2 4 6 8 10 12 14 16 18 20 
AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc (V) | 
Vcc/2 THERMINAL VOLTAGE 
ATTENUATION VS. CONTROL VOLTAGE S VS. SUPPLY VOLTAGE 
10 < 
, 3 
8-10 [ 
F = 20 < |] TLL YL 
jae ke f 
a s J [TIL YELL! 
5 - 40 / 
= sol 2 || {YL 
2-60 Seer a A 
E-7olt+ +++ ET YTLEL LE 
<P FL, 
ae 3 
0 12 3 4 5 6 7 8 Q9 10 > 0 2 4 6 8 10 12 14 16 
CONTROL VOLTAGE Ve (V) SUPPLY VOLTAGE Vcc (V) 
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TOTAL HARMONIC DISTORTION OUTPUT NOISE VOLTAGE VS. 






























Se 10 VS. OUTPUT VOLTAGE 3 SIGNAL SOURCE RESISTANCE 
a E 500 
2 get ge ee = [voor ey | TTT TTT 

: Seperate Ss zaeer LUILEE LAT 
Zz > pe ee ede PR IEE ai 9 400 
5 2 Trrr Ae Se eset ee Une 
rf 
S 7 CRA aoa ee ee 
Oe ee ge NOH acs 
5 3 hob ele dk 5 
5) 6 ot Ee a face ee ze 
2 oit LUT TT TT i TU A ate 
so) Fate 2 
z 3 A CHIH 
ae 2 Nee eve 
© 0.0123 570123 571 235710 5 100 23 571k 23 5710k2 3 57100k 

OUTPUT VOLTAGE Vo (Vrms) SIGNAL SOURCE RESISTANCE Rg (Q) 
TEST CIRCUIT 
we Yee 


ow) 
AE 
ae. 3.3u Grae e ; 
oe 10k 
(86) S1k 


ae 0.0015 u 
A7yuW 50 N-S 02? 
3.3 u 
3 : 
obi ae | 
Units Resistance : Q 
Capacitance : F 


Switch matrix electronic TOTAL (VCA+Mike Amp.) 
volume (VCA) chracteristics Chracteristics 


SWI Ssw4 














[Vom | 2 | 
a 
a 
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DESCRIPTION OF OPERATIONS (BLOCK DIAGRAM) 


(VCA) 
IN 


COM 
(Vcc/ 2) 1) 


This section shows the basic block diagram of the M5282FP 
and descrides its operations. | | 

Input signals from the VCA (terminal @) flow via the buffer 
amplifier A1 and are converted to in-phase current signals by 
R32. Also, the input voltage which has been inverted by the 
input amplifier Az is converted into current signals by Rae. 
These signals are sent to the differential circuits (consisting 
of Q74 to Q77) by current mirrors @ and @. 

Collectors of Q74 and Q77 in the differential circuit are 
connected to the next differential amplifiers + and — inputs, 
respectively. The potential of Q74 collector is determined by 
the current sent from current mirrors of Q72 and Q73 and 
resistor Raz. The potential of Q77 collector becomes the same 
due to the differential amplifier A3 and the same current 
flows into Rai and Raz. Current signals sent to differential 
circuits Q77 and Q76 are antiphase, resulting in the difference 
between the current of Rai and that of collector Q77. This 
will be voltage converted by the differential amplifier A3 to 
be output. . 

The DC potential of the Vc terminal is given to Rio by 
the buffer amplifier Aa, converted into the current, and sent 
to Di to D3 by the current mirror @. The VF = kT/q> InlF 
/\S) for this current is generated and given to the base of 
Q74 and Q77. By changing the balance of differential circuits 
Q74, Q75, Q76 and Q77, the attenuation chracteristics can be 
obtained because the gm changes. | 





REFERENCE 
VOLTAGE 
GENERATOR 


D4 


D3 
D2 
D1 


R45 


R48 
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APPLICATION EXAMPLE 


ae 
4.7 wF 2 0.0015 uF 


220 2 


NOTE ON USAGE 


1. 


OdB and one time of amplification are obtained while 
internal differential circuits are gathered to the Q77 and 
Q74 side (see the OPERATING DESCRIPTION BLOCK 
DIAGRAM) on the VCA section (control voltage is about 
3V, see the ATTENUATION VS. CONTROL VOLTAGE 
graph). 


. Signal phase input to VCA IN is output to VCA OUT. 
. Although the control voltage can be given in the range 


of 0 to Vcc, the voltage needed for the attenuation 
change is from 0.5V to 3V (see the ATTENUATION VS. 
CONTROL VOLTAGE). Therefore, it is recommended that 
the IC be used within the range of OV to 5V. 


. About 400nA (typ) of bias current is needed for the 


control terminal. 


. The Vcc/2 terminal level-shifts the VF of the diode to 


cancel out the unbalance the left voltages of the up- and 
down-side mike amplifiers. 


. To decrease the impedance of the COM terminal (Vcc/2 


terminal), connect the capacitor Cc between the COM 
AND GND terminals. 


3.3 WF 


~— 
© 
O—®) _ 


? VC 


ar 
3.3 bw F 


o OUT 


10k Q 
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DESCRIPTION 

The M5283P has 2 channels of built-in high-performance VCA designed to produce a wide 
dynamic range, low distortion ratio, and high S/N ratio. 

The IC is an optimum device for Hi-Fi stereo sets, cassette tape recoders, Hi-Fi TV sets, 
VCR, and electronic musical instruments. 


FEATURES 
MI Low distortion: rrr THD = 0.003 %(Vo = 1Vrms) 
Mi Independent control terminal 
M2 channels of VCA are built-in 
ch1 and ch2 can be controlled separately by Vc control 


Mi Maximum input voltage is largesse Vi = 7Vrms ‘ 
(when THD = 1 %) 

Wi Large ATT FANGS ss scrsrr essere ess eseeee eee eeesecececeer cess O~ — 90dB 

MS/N (dynamic range) is large bie Wel ¥voWid- W600 siel¥ eiere.w Wei eke le eld eee elereers 85dB 


(Vi = 150mVrms ° IHF-A filter) 





Outline 16P4 


RECOMMENDED OPERATING CONDITION . oo. ak 300mil_ DIP 
3mm x 19.0mm x 3.3mm) 
Supply voltage range errr ee eee eee eee ee “Voc, Vee= = + T~t 16V 


SYSTEM CONFIGURATION 


GRAPHIC 
SELECTOR EQUALIZER 


aaa ae POWER AMP 
TV/RADIO TUNER FE 


TSH] 
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PIN CONFIGURATION 


+ VCC 
Vc2 
OUT2 


| — ve 


GND2 
NC 


Outline 16P4 
NC: NO CONNECTION 


IC INTERNAL BLOCK DIAGRAM 


a 
GND2 eet aa OUT2 
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PIN DESCRIPTION 


Pin_No. 


@ (+) power terminal on (ice This is (+) supply voltage terminal on ch1 side. 
ch1 side Connect to pin (6 externally. 
It controls signal on ch1 side. 
chi control Ver It controls signal by providing this terminal with voltage of O~5V. 
Approximately 25nA (TYP) is necessary as bias current. 


















OUT1 















This is an output terminal on ch side. 


Z pin @, pin ©, pin @ and pin ® are connected internally. 
Add copper film for radiation at the foot of these pins for use. 
. This is a ground terminal on chl1 side. Connect to GND2 (pin @) 
GND1 externally. Connect to GND wiring. 
input terminal (pin ®) for DC bias. 


This terminal is kept OPEN. 
This is an input terminal on ch2 side. 


Cc 
ch2 input IN2 Insert a resistor of approximately 47k~100k 2 between GND and this 
input terminal (pin @) for DC bias. 


This terminal is kept OPEN. 
ec pin @, pin ©, pin @ and pin ® are connected internally. 
Add copper film for radiation at the foot of these pins for use. 


This is a ground terminal on ch2 side. Connect to GND1 (pin ©) 
GND2 externally. Connect to GND wiring. 
OUT2 This is an output terminal on ch2 side. 


It controls signal on ch2 side. 
ch2 control Vc2 It controls signal by providing this terminal with voltage of O~5V. 
Approximately 25nA (TYP) is necessary as bias current. | 
® (+) power terminal on Civ This is (+) supply voltage terminal on ch2 side. : 
ch2 side . Connect to pin @ externally. 


ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) 


Uni 
Supply _voltage 
| Pa___| Power dissipation (Ta=25%) —»ss|_ ss 2.0** 
=40~ +125 


* * : Add copper film of 400mm? 












This is an input terminal on ch1_ side. 
Insert a resistor of approximately 47k~100k Q2 between GND and this 



































o 





ELECTRICAL CHARACTERISTICS (Vcc =+ 15V, Vc = 5V, Ta= 25°, unless otherwise noted) 


























i= 0 peel 5644) 00 | mAs 
Vo = 5V, THD = 1%, f= 1kHz, RL=10kQ] 4 | 5 | — ‘| -Vrms 
Ve = 3V, THD = 1%, f = 1kHz 6 Te | vis. 
Ve = 5V, Vi = OdBm, f = 1kHz | -~23/-03]+1.7 | cB | 
Ve = 5V, Vi = OdBm, f = kHz oe ON 80.) 0B. 
Ve = OV, Vi = OdBm, f = 1kHz ee ae ee 
f = 1kHz, Vo = 1Vrms, Vc = 5V | =  |0.003{ 0.05] % 
Channel separation f = 1kHz, Vc = 5V, Vi = OdBm | - | 85] - | gB | 
Ro = 0, Vo = 5V, IHF-A FILTER | = | 65] 30 [uVrms 
Control bias current Vi =0, Ve =5V | — | 25{ 500 
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DUAL VCA IC FOR Hi-Fi ELECTRONIC VOLUME CONTROL 





TYPICAL CHARACTERISTICS 


CIRCUIT CURRENT VS. ATTENUATION VS. 
SUPPLY VOLTAGE CONTROL VOLTAGE 


0 > 
-0-vec=+isvit Tt | 
-oolt=tee | Tt AL 














x pe 
& a = 
3 See goen el eeeene 
es EA agp cal eal ale Wales eae 
g aoe ee 
é 8 Te 
2 ee 
2 ica ee E 
: 2 ee 
0 =1'00 ee ee 
0 2 4 6 8 1012 1416 18 20 Ol 2°33 5.4% 4 23 5710 
SUPPLY VOLTAGE + Vcc (V) CONTROL VOLTAGE Vc (V) 
TOTAL HARMONIC DISTORTION OUTPUT NOISE VOLTAGE VS. 
se ; VS. OUTPUT VOLTAGE 3g ATTENUATION 
6 2 3 
= 0. af 
O ti— f oO 
a 8 i 
Oo 2 {I ss 
Z 01 a Lu 
= Wile ed ” 
f 5 EH gS 
< es 
= 3 kK 
7. eee K 
0.001 eae =e 
= 0.0123 570.123 57 1 23 57 10 3 -100 -80 -60 -40 -20 0 
OUTPUT VOLTAGE Vo (V) ATTENUATION ATT (dB) 
ATTENUATION VS. OUTPUT VOLTAGE vs. 
AMBIENT TEMPERATURE INPUT VOLTAGE 
10 10 







0 ~ 9 Veco =+ 15V 
a c THD = 1 %(@Vo) 
m -10 Vi > SEL f= 1kHz 
EF -—20 £ t 
< -30 tu 6 
S -40 <5 
< —50 5 4 
z Re | | | Ve=0.73V | ; 
E =70 z 2 
SS ee bes) ls ess h Vem ORV > 4 

ep ft teal Pain 
-20 0 £20 40 60 80 0123 45 6 T 8 9 10 


AMBIENT TEMPERATURE Ta (°C) INPUT VOLTAGE Vi (Vrms) 
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NOTES 
(Note 1) Radiation 


THERMAL DERATING 
(MAXIMUM RATING) 


POWER DISSIPATION Pa (W) 





AMBIENT TEMPERATURE Ta (°C) 


Circuit current for M5283P is large to improve various 
characteristics such as total harmonic distortion and noise 
voltage. (typ = 34mA). It consumes, therefore, large power and 
it is necessary to take thermal deration into consideration in 
layout of PC board. Add copper film as widely as possible 
at the foot of — Vcc terminal to improve radiation (thermal 
diffusion) of IC. 

Power dissipation Pa becomes 1.3W when copper film 
cannot be added widely to improve radiation or when copper 
film for radiation cannot be applied. Calculate maximum 
power by + Vcc x Iccmax and take ambient temperature and 
Vcc applied voltage into consideration for use within the 
above limit of Pa. | 


Example of application circult. 





Example of layout of PC board 











Y, COPPER FILM 


oe COPPER 
FILM 
VL) oe 


400mrr’? 





(Note 2) +Vcc terminal pin ©, pin ®, and GND terminal pin 
©, pin @ are not connected internally. Connect 
them externally before use. 

(Note 3) Control terminal (pin @, pin ®) sinks approximately 
25nA (typ) of bias current. 

(Note 4) M5283P becomes OdB and one time amplifier 
when + 5V is applied to the control terminal (pin 
@, pin ©). Signal attenuates by decreasing the 
voltage of control terminal. 

(Note 5) Input signal is output to the output terminal with 
equal phase. 
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3.3 
7 a VCA 
IN] o—-4 ® CIRCUIT © OUTI 
47k Ik 
CONTROL 
| CIRCUIT 
F CONTROL 
CIRCUIT 
3.3u a vex | oe 
IN2 o-—f i CIRCUIT ie , R a © OUT2 
4Tk ()}—@) 10k 


a 


CHANNEL 2 CHANNEL 1 


CONTROL | 
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M5283P 


DUAL VCA IC FOR Hi-Fi ELECTRONIC VOLUME CONTROL 





Application block diagram 


© OW 


EM 4 GRAPHIC 
DAT EQUALIZER 


CASSETTE DECK 





M5229P x 2 
M5289P x 2 


ENCODER 
VOLUME 


PROCESSING 
M4030B, M4013B 





PC BOARD FOR CIRCUIT EXPERIMENT 


PC BOARD WIRING DIAGRAM 
(ON COPPER FILM SIDE) 





A, 


REMOTE 
CONTROL 
RECEPTION 





ELECTRON VOLUME (VCA) 


TONE POWER 


AMPLIFIER AMPLIFIER 





M5283P 


BUFFER - LPF 


M5218L, P 


< STEREO PRE AND MAIN AMPLIFIER > 


PWM 


O 
(D-A OUTPUT) 


MS0754 — XXX FL DISPLAY 


(ON THE SIDE OF PARTS INSERTION) 


1 


3.3 4 o-——O 
o—}—o 


+ 


OUT 1 
Ve 1 © 
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~ M5226P,FP 
5- ELEMENT GRAPHIC EQUALIZER IC 


DESCRIPTION 
The M5226 is a 5-element graphic . equalizer IC best xuited to audio systems. It has a 


built-in 5-element resonance circuits with transistor system and an output OP amp. 
The IC can be used in hybrid ICs and compact sets of high-density assemblies. 
Its applications include radio cassette tape players, car audio systems, and music centers. 


FEATURES 

MiThe number of part can be reduced drastically for compact 
size. 

Wi Graphic equalizer can be easily composed 





| Low distortion cee meee neeesenrereceeeneereseeene THD = 0.02 % (typ) 
@ Flat input short 
| Low noise soccer meer ene e reece reer seeseoeeseceens VNO = 5uVrms (typ) Outline 1 6P4 (P) 
@ f = 1kHz, Flat 7 


2.54mm pitch 300mil DIP 
Mi Large allowable input voltage --:::-::+::: Vi = 2.3Vrms (typ) (6.3mm x 19.0mm x 3.3mm) 


@Vcc = ov. f = 1kHz, Flat 





RECOMMENDED OPERATING CONDITIONS Outline 16P2S-A(FP) 


Supply voltage ranges sc rrctttereterereeeteenerteeens Vec = 4~20V | 127mm pitch 225mil SOP 
Rated supply voltages: rrrrrrrsreeeeteeseeeeeeeeeeeenes Voc = 20V (4.4mm x 10.0mm x 1.5mm) 
Rated power dissipation <cccssssersrsreseetereettseeeees 700mW (P) 

550mW (FP) 


| SYSTEM CONFIGURATION 


. MASTER 
INPUT GRAPHIC VOLUME 
SELECTOR EQULIZER CONTROL 


es POWER AMP 
RF TUNER BLOCK oie ae : 


CD PLAYER BLOCK 
TAPE DECK BLOCK : LEE: Lae | a 
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M5226P,FP 


5-ELEMENT GRAPHIC EQUALIZER IC 


PIN CONFIGURATION 


HA INVERTING INPUT 
NON-INVERTING INPUT 


NF 5 


Outline 16P4(P) 
16P2S-A(FP) 


IC INTERNAL BLOCK DIAGRAM NON- 


POWER INVERTING INVERTING 
GND BIAS SUPPLY OUTPUT INPUT INPUT NF 5 


R1 
1.2k 


Teh adel _ 
NF 1 BASE 2 NF 2 BASE 3 NF 3 BASE 4 NF 4 
Unit Resistance : Q 
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5-ELEMENT GRAPHIC EQUALIZER IC_ 





ABSOLUTE MAXIMUM RATINGS Ca = 25°C, unless otherwise noted) 











[Be —TPower deipaton SB 10GB | 


ELECTRICAL CHARACTERISTICS (Ta = 25°, Vcc = 9V) 


























Limits 
jf (2) 
a in aot 8a] BO ma 
ee CS TTY 7A 
343 
Gyisoost)) .<¢ | Boost 
3 5 
g 
= 
> =128 
Gv(cuT) Cut Vin = — 10dBm =113 
THD | Tete harmenie distorion [tk Vin = 1Vrms = [002] 01% _ 
Input_short_BW : 10Hz~30kHz (3dB) flat] - | 5.0] 20] uVrms| 
TYPICAL CHARACTERISTICS 
THERMAL DERATING a CIRCUIT CURRENT VS. 
(MAXIMUM RATING) SUPPLY VOLTAGE 
a. 8 
Z 
: z 
< a 
QO. oc 
2 3 
= i 
ere: 
= ce 
O © 
a 
0 0 
0 25 ~=50 75 100 125 0 P 8 12 16 20 
AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc (V) 
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TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION 


VS. OUTPUT VOLTAGE VS. OUTPUT VOLTAGE 








S S10 — 
QO QO Pe 
a ae A | 
i= = 3 4 
Se alaotaicue a 6. glia eta 
es “v7; | | | (7A | be Ps 
f 4a c 7A 
© tt © 0.3 a 
re Pt oT TT a Fs es 
a ess le BD 0.1 | {| { 
Pate Sot : os ey 
o> ol a fhe ee €) adh ed 
> pS | = 003 AS 
O A oF Tl _ 
S = a el 
oc x 0.01 eee 
<L <x a ee 
HE xr ee le] 
0 "0.003 SS 
< Ss 0.001 er tilda | Rhee 
_ 0.03 0.1 0.3 1.0 3.0 2 03 0.1 0.3 1.0 3.0 
OUTPUT VOLTAGE Vo (Vrms) OUTPUT VOLTAGE Vo (Vrms) 
TOTAL HARMONIC DISTORTION TOTAL HORMONIC DISTORTION 


VS. OUTPUT VOLTAGE VS. FREQUENCY 















oor eo 
Veo = 12V eter Shes . TOTAL CUT TCE} Tr 
iter rs 

HPAES NE 

ea 


0.1 eee TOTAL BOOST ENT 


See eee ae 


‘anes ee 
Hee 


—t+—-F-TOTAL BOOST+——4—H 
ee ee | TC Kr 


0.01 R= 






Gouet 


ee 
soot LLL TTI] ve = — tose 


100 300 1k 3k 10k 30k 





TOTAL HARMONIC DISTORTION THD (%) 
TOTAL HARMONIC DISTORTION THD (%) 





OUTPUT VOLTAGE Vo (Vrms) FREQUENCY f (Hz) 


FREQUENCY RESPONSE CONDITIONS 
+12 Vec = 9V 
BiG asl ret es eae 


+p (BOOST INIA VY FN IZ N IN | 
+6 HAS SON) XG \ 


RESPONCE (dB) 
| 
i 

> 
= 
- 
n 
ee 
> 
4 


a AORN 
= XIN SNES 
SOON I 
ee ee ee ee 
20 50 100 200 500 Ik 2k 5k 10k 20k 50k 
FREQUENCY f (Hz) 
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MAXIMUM INPUT VOLTAGE 


VOLTAGE GAIN VS. SUPPLY VOLTAGE VS. SUPPLY VOLTAGE 
20 










Vin = — 20dBm = OdB a f= 1kHz 
15 1kH RL=10kQ 
5.01 THD = 0.1% 







petal Ae 
eel sea Ih dans 







5 

aE ET faut eta oA 
tT TT st +A 
vidal (cf Ge 






pe Pe Nae ea 


VOLTAGE GAIN Gv (dB) 


pt ALL CUT 
estes ad 






MAXIMUM INPUT VOLTAGE Vim (Vrms) 
wo 
oO 













1.0 
-15 Ro lesy ee oie dee ews 
90 ee ee ee eel 
2 4 6 8 10 12 14 16 18 20 2 4 6 8 10 12 14 16 18 20 
SUPPLY VOLTAGE Vcc (V) SUPPLY VOLTAGE Vcc (V) 
pes MAXIMUM OUTPUT VOLTAGE 
e VS. LOAD RESISTANCE CIRCUIT CURRENT VS. OUTPUT VOLTAGE 
= 25 
c Veo = 9V THD = 0.1% LN} 
= = Z cx 
S 20 wT LL t 
Lu V, as 
SLIT he 
gi be 
a 1.55 Z 
> cc 
aa 
: " CHAM HA HAW HI ‘i TP MT 
me - 
5 ke 
oO 5 
s 0.5 2 2 
5S oO 
2 0 0 
x 
= 100 351k 35 10k 35100k 351M 0.001 350.01350.1 351 3510 
LOAD RESISTANCE Ri (Q) OUTPUT VOLTAGE Vo (Vrms) 
TOTAL HARMONIC DISTORTION OUTPUT NOISE VOLTAGE 


VS. FREQUENCY 


VS. SUPPLY VOLTAGE 





5 Vo=- 
ALL FLAT 


pene (es CUT 


0 7 
2 4 6 8 10 12 14 16 18 20 
FREQUENCY f (Hz) SUPPLY VOLTAGE Vcc (V) 





TOTAL HARMONIC DISTORTION THD (%) 
Oo 
© 

OUTPUT NOISE VOLTAGE Vno CuVrms) 


01 
50 100 300500 1k 3k 5k 10k 30k 





| __¥_ MITSUBISHI 
4-252 ~ ® ELECTRIC 


MITSUBISHI SOUND PROCESSOR ICs 
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5-ELEMENT GRAPHIC EQUALIZER IC 





TEST CIRCUIT (Circuit current Icc, Voltage gain Gv, Total harmonic distortion THD, Output noise voltage VNo) 


Ssw2 
SW1 ou U8 
voc SY . m 1 eee OUT 
47 ao 0.14 - 








1000p 


16} [15] Jt} |13] f12] 17) fro} | 9 





BAND PASS 
FILTER 
10k 6 | [7] [8] 10H2z~30kHz 
4 Qa Q 
OQ) oO Qa 
Cl S & 
oS oO ” 
re M5218 = = 
+ SW3 C2 © 
& 
@ S 1 ATs a, é = 
3.3 u O RN 
2 3.3 
O 
O O O 
ae 1 sw4~8 
POSITION 1. BOOST 
3.3 
2. FLAT 
SW6 SW7 SwW8 3. CUT 


5OkQ x 10 


Units Resistance : Q 
Capacitance : F 


TEST CIRCUIT SWITCH MATRIX 


Gv(FLAT) 


pt 

ee 

esate 

pf=343Hz | ON | 

Gveoost) [f= 1.08kHz | ON | 1 
ese 

ics eae 

Ecler 







f = 3.43kHz 
f = 10.8kHz 


W 
1 
1 
1 
1 
1 
] 
] 





oe 
a 
{3 
rf=aaste «| ON | 1 ‘| 2 | 
evo  [f=10aKe | ON | 1 | 2 1 
f=343KHe | ON | 1 | 2 
[f= 10.8kH2 | ON | 1 (| 2 
Eo 


Note : The mark “©” applies to both 1 and 2 


eed 
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5-ELEMENT GRAPHIC EQUALIZER IC 









APPLICATION EXAMPLE 
+VCC O . 
eae a 
22 a AT ut 7 Sg LU 
4Tk fa 
1000p 


am ao 


12k | 10k oe 
OP feta 
ee 
INPUT 
5 a are 


yt M5218 
3.34 


Pee Pelee ee ead ee ee eee 
4.Tk 8 | 8 | 










4 
Ci = 
390p 
3.31 Te 0.039 0.012 0.0039 S 
eee pee = oe 0.0068 


=| 108Hz 1.08kHz 3.43kHz 


(HZ) Units Resistance : Q 


2n7Ci1-C2-R1-R2 | Capacitance : F 


RESONANCE FREQUENCY fo = 


PRINTED CIRCUIT BOARD FOR CIRCUIT TESTING (TYPICAL APPLICATION raclacaece 


PC BOAD PARTS-PLACEMENT DIAGRAM ‘PC BOAD PARTS-PRACEMENT-DIAGRAM 
(COPPER FOIL SIDE) (PARTS SIDE) 


° 


° 
° 
° 


oo 
% 
N 
o 
XL 
N 
uy 
3 
So 


0.68. 0.039 


ofr Oh 


0.224 0.012% 
otto 


L 
3 
S 
° 
x 
g 
o 


2 
& 
< 
q 


0.684 0.0392 


o4fo O40 
0. 0068 , 390p 
o4pho" o4fo 
O4fo offo 
0.22 0.012 
o4Fo ofto 


2 
q 


GRAPHIC EQUALIZER 
M5226P 
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APPLICATION EXAMPLE (7-ELEMENT) 


+VCC 


10k 








& 
22u — 
ae te 


5 GS-3 1 


Pe a a eee ee 
1000p 
apa c ie ral fk 
EQUIVALENT 
se St Ss 1 CHANNEL 

2 Re 

68k  6Bk a 
Eee Ea 3 ae] 

INPUT 4 be 


068 7. 


1.2k 





680p 270p 


3 3 ‘i 0.01 u 3900p 1800p 


0.47 u 0.18u 0.068 u 0.033 u 0.012 u 4700p 
Fah | 
3.372 


3 iph ttt = : 


1 Units Resistance : Q 


2m, Ci-C2-Ri-> 5 sHt2) Capacitance : F 


Boost 


Cut 


RESONANCE FREQUENCY fo = 
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-M5227P,FP_ 
Hi- Fi 5- ELEMENT GRAPHIC EQUALIZER IC 


_ DESCRIPTION ; 
The M5227 is a 5-element graphic equalizer IC best suited to Hi Fi audios systems. It has 






5-element resonance circuits with OP amp system and an output OP amp. 

The IC can be used in compact sets of high-density assemblies, modules, and hybrid ICs. 
Its applications cover Hi-Fi setereo sets, radio cassette tape players, car audio systems, 
music centers, and electronic musical instruments. 


- FEATURES 
Mi High withstand voltage and wide supply véltes range 
aeié:ale 4 are ieibcaiove) ele le.b.breiele.e ora tele 6:8 G8 ele Slee we eeceS Vcc = =_ + Q~ + 18V(4~36V) 





a Low GISTOrtion scccsceret rete eet etee eee eee ees THD = 0.002 % (typ) 
@f=1kHz, Flat, Vo =5Vrms a 
a Low noise ae oOo dee hee ocd W's, Bares oe Wipeaeialee Sis Ce aleve estes VNO = 6 u Vrms (typ) . | 
Outline 16P4(P) 


@ Flat input short 

Wi Variable Gv by external resistance::::::: Gv = + 12dB (typ) 
M Single power (use GND pin® for Vcc/2) 

Mi Large allowable input voltage ---:::::-- Vim = 9.5Vrms (typ) 

@f = IkHz, THD = 1%, Flat 


2.54mm pitch 300mil DIP 
(6.3mm xX 19.0mm x 3.3mm) 





| | Outline 16P2S-A(FP) 
RECOMMENDED OPERATING CONDITIONS 1.27mm pitch 225mil SOP 


(4.4mm <x 10.0mm x 1.5mm) 


' Supply voltage ranges meena Vec, Vee= + 2~+ 18V 
or Vcc = 4~36V 

Rated supply voltage::-::**: Voc, Vee = + 15V or Vcc = 30V 
Rated power dissipation vs:strrsttrtrrrteeteeeeres 1000mW(P) 


550mW (FP) 


SYSTEM CONFIGURATION 


MASTER 
INPUT GRAPHIC VOLUME 
SELECTOR EQUALIZER CONTROL 


RF TUNER pee _ POWER AMP 
BLOCK M522" 


CD PLAYER 
BLOCK 
TAPE DECK 
BLOCK 
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Hi-Fi 5-ELEMENT GRAPHIC EQUALIZER IC 





| PIN CONFIGURATION 


NA INVERTING INPUT 
NON-INVERTING INPUT 


a 
ND 
NO 
~] 
a 
"1 
U0 


Outline 16P4(P) 
16P2S-A(FP) 





| NON- 
IC INTERNAL BLOCK DIAGRAM INVERTING INVERTING 


— Vcc GND + Vcc OUTPUT INPUT INPUT NFS 


ae 03)— - —0 OD ade 





Ona A8) ©—--—@ 


IN2 * NF2 IN3 NF3 


Unit Resistance : Q 
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Hi-Fi 5-ELEMENT GRAPHIC EQUALIZER IC_ 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) 


Fie | Load current mA 
‘[Pa____| Power dissipation | 1 000(DIP)/550(FP)_| mW _ 
perature ed 












Operating temperature -20~+ 75 
Storage temperature — 55~+ 125 ic 


ELECTRICAL CHARACTERISTICS (Ta = 25°, Vcc = + 15V) 























nadie ded ee ie] On 
floc [Circuit current, =| nT mA 
Voltage _gain_flat | tk | Vine =10dBm | 2.3) = 038) +17) oB | 
| | ee 
7 Vee (Gabe: [95] 12.0] 13.5 | 
Gvsoost)| Voltage gain boost (Response) Vecicas =6a8 
. | 12.0 
108" -13.5 
| , 
Gucut) | Voltage gain cut (Response) -12.0 
| | | 3.43k 
|THD | Distortion ratio | | Vin =5Vrms Flat |= 1 0.002] 0.1] % 
Input_short BW :10Hz~30kHz Flat | - | 625 | uVirms 
THD = 1%, Flat a ee 
TYPICAL CHARACTERISTICS 
THERMAL DERATING CIRCUIT CURRENT VS. 
(MAXIMUM RATING) SUPPLY VOLTAGE 
G 
oD O 
a Ae 
Zz b> 
= io 
-— y 
< a 
Oo. > 
fs O 
2 Ee 
> 
oc 
: x 
5 5 
a 
0 0 
0 25 (50 75 100 = 125 | O 10 20 30 40 50 


AMBIENT TEMPERATURE Ta (°C) _ SUPPLY VOLTAGE Vcc (V) 
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APPLICATION EXAMPLE (Standard) 
560 Q 


© OUTPUT Vo 
©SINGLE POWER SUPPLY | . 
+ Vcc 


(+ 9V) 
A7Tu O 


+ 
a 1000p 
14] a 11] [9] 


= 







Se 
@©DUAL POWER SUPPLY 
— Vcc + Vcc 
(- eM (+ 1) 
| . | fe ee 
| a] 


3} [4] 15} Le} La 


= a 
3 C1 © © © a f 
o 2: 3 8 g 
oO ° o 
al? g 3 5 o 
in x = 3 2 
a o ° Oo oS 
BOOST 
INPUT BUFFER AMPLIFIER Pe Lo ae = 
MS5R4558P 
INPUT ViIN3.3u : 
6 N 3:3 He RG2 
of S : 
(ViN = — 10dBm) = 
Eats m 
47k fo| 108Hz 1,08Hz 10.8Hz | Q51.8 
é 


1 


RESONANCE FREQUENCY fo = > ——— _ (HZ = /Ci- ; 


Units Resistance : Q 
Capacitance : F 


FREQUENCY CHARACTERISTICS 
Sfeiwe FT e 
“ae Vo = — 10dBm = OdB Ft fT | [Boost] 
wolttten [ATLA LANL AN 
LINZ MZ ENETEN 
pe 

see Ge area 

“oA IPRA 

eto otal ie alee 

pe A [hein el, ol ls ieleed 

fie dee I Se lh te ay ales 
k 


100 1 10k 
FREQUENCY f (Hz) 
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ep 


ALL FLAT © 


\ 


RESPONSE Gv (dB) 
IN 
pe NZ 
Poses Me ce Nei eee I ae 
Leech eed a ee ee 
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Hi-Fi 5-ELEMENT GRAPHIC EQUALIZER IC 





THD — Vo 


EEE 
i A He 


ae 


“og LN OST 
sal SRC 


ESSE 








Vcc = 9V 
f = 1kHz 








DISTORTION RATIO THD (%) 


0.1 03 
OUTPUT VOLTAGE Vo (Vrms) 


1.0 3.0 10.0 


OPERATION DESCRIPTION 

The M5227P consists of 5 resonance circuits and an output 
amplifier, and can also from a graphic equalizer, which has 
optional resonance frequency fo, by the externally connecting 
-condensor Ci, C2 of variable resistance and a resonance 
circuit. The impedance is minimized by resonating and the 
semiconductor, which is adopted in the resonance circuit, can 
therefore vary the frequency gain. | 


1. Flat boost cut 
The resonance frequency gain can be altered by varying the 
external variable register. 





Z is an impedance in the resonance circuit 


- (1) Flat 





- R/2 is resistance at the center of VR 


THD — Vo 


Vec = + 15V 
f = 1kHz re 
















S43 fee 
a tit} ya ty 
rc 

as onctmercies 
cos LUNES PST TT 
S oof NM LL 
SOE 
Po coaf LHS 
0 CoN 
soos LETT PTET 

0.1 1.0 3.0 10.0 


OUTPUT VOLTAGE Vo (Vrms) 


When the variable register is in center position, the 
equivalent circuit as in the above diagram can be obtained. 
At this stage if R3, Ra are set at the same level of 
resistance, then . 


! 


ee R/2 en < Rate REZ 
Pa SR. oe R/2 


eo =Av'-e' =e) 


and, the frequency characteristics will be level regardless of 
the resonance circuit. 


(2) Boost 





When the variable register is in boost position, the 
resonance circuit is connected to the NF loop of the output 
buffer amplifier. At this stage, R is much smaller than R3, Ra, 
so it can be disregarded. 


R3+ 4 


The gain Av is Av = a and, 
. R3+Z 
the output voltage eo is eo=Av:-eai= geo ° ei 


When Z is smallest, the gain in resonance is the greatest, 
and the optional frequency is: then boosted. 





MITSUBISHI 


. ELECTRIC 


MITSUBISHI SOUND PROCESSOR ICs 


M5227P,FP 


Hi-Fi 5-ELEMENT GRAPHIC EQUALIZER IC 





(3) Cut 


ei 





When the variable register is in cut position, the resonance 
circuit is connected to the input side of the output buffer 
amplifier. When R is disregarded as the boost. 

Z 


ej ea -ei,, Av=1 and 


Z 
eo=Av:ei = ——— °64i 


the output voltage eo is 
? q Ra +Z 


When Z is smallest, the gain in resonance is the greatest, 
and the optional frequency is then cut. 


2. Resonance circult 
The semiconductor inductor converts L in the R, L, C serial 
resonance circuit into a CR pin by the buffer functions of 
active pins such as registers, operational amplifiers, and 
works in almost the same way as the R, L, C serial 
resonance circuit. 
The R, L, C resonance frequency 
fo is fo = 1/2 tf LO verrerrreertteeees Equation No. 1 


Ri wi 


fi Lit 


_ When the voltage ei is supplied to the resonance circuit 
as shown in Fig. 1, e.=j@t-:ei/(R1 + jw) 

lf ei is then supplied to the pins Ci, R2 as shown in Fig. 2, 

When et = eR, L=C1° Rie Raverrerrerrrtee ee Equation No. 2 

But, if er is replaced by L of the R and L serial circuit, 
Ri and Ci are automatically connected in a parallel mannder, 
and the value of er will be changed. So, in order to keep 
the value of er stable, a buffer amplifier should be used. The 
buffer amplifier is equivalent to an impedance. 

By equations 1 and 2, the resonance frequency, fo is 


fo=1/2 nV C1+C2*Ri= Re 





MITSUBISHI 
ELECTRIC 


The buffer amplifier in the resonance circuit of the M5227 
is composed of operational amplifiers. 


3. Angle of maximum resonance 
The angle of maximum resonance, QO, is defined by the ratio 
of wo (wo=2n fo) and the frequency band width, w2—- 1, 


(Gmax/ f 2). 





1 OO W2 


The value of Q is found by the following equation : 

Q=/C1-R2/C2-Ri 

The greater the value of Q, the narrower the frequency 
band width, and vice versa. 

The M5227 is composed of Ri, Rz, so Q is defined by 
selecting the external. condensor. 
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DESCRIPTION | | 
The M5229 is a 7-element graphic a aialiebe Ic best suited to Hi-Fi audio systems, it has » 
7-element resonance circuits with OP amp system and an output OP amp. | 
The IC can be used in compact sets of high-density assemblies, modules, and hybrid ICs. 
Its applications cover Hi-Fi stereo sets, radio cassette tape players, car audio systems, 
music centers, and electronic instruments. 


FEATURES 
@ High withstand voltage and wide supply voltage range 
cheese Cee eee es PERSD CR Vcc = + Q~ + 18V(4~36V) 





MM Low distortion :-ccccccceerreeeeeeeeeeeeteeeeeees THD = 0.002 % (typ) 
| (@ f = 1kHz, Flat, Vo = 5Vrms) | _— 
WG HOISG t2 hess hs ebec weds ere enccacertncouanes Vno = 9 u Vrms(typ) ecaide 20P4(P) 
(@ Flat, input short) | 2.54mm pitch 300mil DIP 
M Variable Gv by external resistance------- Gv = + 12dB(typ) - —— x 24.0mm x 3.3mm) 
MSingle power (use GND pin ® for Vcc/2 pin) 
Mi Large allowable input voltage -:-+++-+-: Vim = 9.5Vrms(typ) 


(@# = 1kHz, THD = 1 %, Flat) 





RECOMMENTED OPERATING CONDITIONS Outline 2OP2N-A(FP) 
Supply voltage rangers rss Voc, Vee = + 2~+ 18V eee aati na 
| or Vcc = 4~36V 
Rated supply voltage:::-::---: Vec, Vee=+ 15V or Vcc = 30V 
Rated power dissipation sss 1000mW(DIP) 


550mW(FP) 


SYSTEM CONFIGURATION 


MASTER » 
INPUT GRAPHIC ~~ VOLUME 
SELECTOR EQUALIZER CONTROL 


RF TUNER BLOCK en 0 


CD PLAYER BLOCK 


TAPE DECK BLOCK 
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PIN CONFIGURATION 


di‘d6ZZSIN 


Outline 2OP4(P) 
20P2N-A(FP) 


IC INTERNAL BLOCK DIAGRAM INVERTING iV EESING 
. - Vcc GND + VCC OUTPUT INPUT INPUT 


V— - 19 (5) 


IN2 NF2 





Unit Resistance : Q 
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ABSOLUTE MAXIMUM RATINGS (Ta=25 Cs unless otherwise noted) 

























mA 
[Pa | Power dissipation | 1000(DIP)/550(FP)_ | mW_| 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vcc = + 15V) 






































Ciucuit current Po - [| Vn=O 2 ma 
[Flat Vin =-10dBm | 2.3] - 0.3] +17] BB | 
_— | | ie 60. r 9.0[ 120] 14.0 
| 9.0 120] 14.0) 
Bassi Vin = — 10dBm | 9.0] 12.0] 14.0] 
(Response) Vo (FLAT) = OdB | 9.0 eo a0 
2.5k ° | 9.0] 120] 14.0 
Voltage | 9.0] 12.0] 14.0] 
a | 9.0] 12.0] 14.0 
i [60 =140|=120] — 90) 
|-14.0|-12.0} -9.0) 
C esas | =14.0| -12.0| - 9.0, 
ut Vin = — 10dBm 
even (Response) ‘Vo (FLAT) = OdB a |= 12.0[ - 9.0] 
2.5k - | -14.0|-12.0| - 9.0] 
| -14.0|'-12.0| -9.0| 
___[=14.0|-12.0] - 9.0 
| Vom __| Maximum output voltage | TK | THD=1%, Flat = | 7] | | Vrms | 
| THD | Distortion ratio =| SK | Vo=5Vrms, Flat = | 6 - «=([ 0.002] =O] % 
Input_short_BM : 10Hz~30kHz, Flat oe ae ee 
TYPICAL CHARACTERISTICS 
THERMAL DERATING CIRCUIT CURRENT VS. 
(MAXIMUM RATING) SUPPLY VOLTAGE 
= g 
£ £ 
Zz 
< ac 
a cc 
HD = 
a oO 
o Ke 
g 3 
= cc 
© © 
a 
0 0 
0 25 50 75 100 125 0 10 20 30 40 
AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc (V) 
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APPLICATION EXAMPLE (STANDARD) 


SINGLE POWER SUPPLY 


+ Voc 
(+ QV) 


47 O 
nyt 
S 


DUAL POWER SUPPLY 






—~ VCC + VCC 
(- 15V) (+ 15V) 
© 
GND 
| 
= {Cl 
NI 
oO 
C2 
N 
N 
BOOST 
INPUT BUFFER AMPLIFIER 
| 3.3  MSR4558P ae 
INPUT VCC 44 + : Su me 
a 33 
ATk 


Ty 


fo [oor | 


560 


O QUTPUT Vcc 


a a a 
Q © nN 
3 S 2 
© Oo 

= 

g aS g 
oO | i) oO 


tS 


fs 


ae 
1} (2) 13} 4) Ly tel J Let Ly Lo 


0.018 0.0012u 
470p 


0.0082 u 


20kVR 
x7 


1 
RESONANCE FREQUECY fo = ——————______- = ; ; 
Dad Cinta i ee UH Q=7 Ci - R2/7C2- Ri 


Units Resistance : Q 
Capacitance : F 
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FREQUENCY CHARACTERISTICS 


29 
20LVcc = + 15V _ 


15 


) 

















Vo = — 10dBm = 0dB eee ae 


iol | LAA LN a A LAL | | 










[|| Boost | | 





mM 
~ ot WAIT IX OTT 
DE eee SEN ange 
2 Ne CT Ee oN 
5 of SSA AMA X |X| COA 
© aot | NY LM MIM AY 
#6) i eee Oe Car ii 
i BELIEE Tn , 
100 10k 
FREQUENCY f (Hz) 
THD-Vo THD-Vo 
= Pe EEE ¢ ee 
S alts, COO ares Lea 
a eee eee erat So et ela 
Foon F on 4 
© Pah oleae OQ — 
< O03 HAN tt < Soo NSE 
a 0.03 )—~- 7 NST 0.03 FENN 
Z CTT NC att eost ] Z 
BO PEERS Bo EEN 
oO pts oO Le! . 
GOS SPE eee e003 ENS | 
veo LLL LEE PT woo: LLLLLELEE Sita 
~~ 0.03 0.1 03 10 30 100 ~0.03 0.1 03 1.0 30 100 
OUTPUT VOLTAGE :Vo (Vrms) OUTPUT VOLTAGE Vo (Vrms) 
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OPERATION DESCRIPTION 

The M5229 consists of 7 resonance circuits and an output 
amplifier, and can also form a graphic epualizer, which has 
optional resonance frequency, fo, by the externally connecting 
condensor Ci, C2 of variable resistance and a resonance 
circuit. The impedance is minimized by resonating and the 
semiconductor inductor, which is adopted in the resonance 
circuit, can therefore vary the frequency gain. 


1. Flat boost cut 
The resonance frequency gain can be altered by varying the 
external variable register. 


ei o—| 





Z is an impedance in the resonance circuit 


1) Flat 
(1) Bee 


R/2 ae mere 
R/2 


eio 


(2) Boost 





When the variable register is in boost position, the resonance 
circuit is connected to the NF loop of the output buffer 
amplifier. At this stage, R is much smaller than R3, Ra, so 
it can be disregarded. 


The gain Av is Av= mere 





and, 


R3+Z 
eo= Av ei= “5 * ei 





the output voltage eo is 


When Z is smallest, the gain in resonance is the greatest, 
and the optional frequency is then boosted. 








(3) Cut 
R/2 is resistance at the center of VR 
Gv 
f 
When the variable register is in center position, the equivalant — 
circuit as in the above diagram can be obtained. At this 
stage if R3, Ra are set at the same level of resistance, then 
o = R/2 te | Ava RAER/2 
"Ra +R/20 R/2 
eo = Av * ei = ei 
and, the frequency characteristics will be level regardless of 
the resonance circuit. 
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When the variable register is in cut position, the resonance 
circuit is connected to the input side of the output buffer 
amplifier. When R is disregarded as the boost, 


ei = -ei° Av=1 and, 


 RatZ 


th tput volt =A pe org 
e output voltage @€o is eo = Av: ei = Ba ei 


When Z is smallest, the gain in resonance is the greatest, 
-and the optional frequency is then cut. 


2. Resonance circult 

The semiconductor inductor converts L in the R, L, C serial 
resonance circuit into a CR pin by the buffer functions of 
active pins such as registers, Operational amplifiers, and 
works in a almost the same way as the R, L, C serial 
resonance circuit. 


The R, L, C resonance frequency fo is 
f= 1/2HILO seein Equation No.1 


it! 


eL. eR 


Ll R2 


Fig. 1 ‘Fig. 2 


When the voltage ei is supplied to the resonance circuit as 
shown in Fig. 1. 


e_=jwL-e/ (Rit+jol) 


If e; is then supplied to the pins C1, Re as shown in Fig.2, 


eR=ei-jwCr ~R2/Ci + jwCr Re 
=jwCr-Ri+-Re/CRi+jwCi+Ri «Re 


When et =er, L = C1 + Ri « Ra--+++-Equation No.2 


But if er is replaced by L of the R and L serial circuit, Ri 
and C1 are automatically connected in a parallel manner, and 
the value of er will be changed. So, in order to keep the 
value of er stable, a buffer amplifier should be used. The 
buffer amplifier is equivalent to an impedance. 
By epuations 1 and 2, the resonance frequency, fo is 
fo=1/2 mCi C2*Ri- Re ~ : 
The buffer amplifier in the resonance circuit of the M5229 
is composed of operational amplifiers. | 


3. Angle of maximum resonance . 

The angle of maximum resonance, Q, is defined by the ratio 
of wo (wo=2 fo) and the frequency band width, w 2-w 1, 
(Gmax//2) 


GVmax 






ee ee me we we on we oe me ee et ke ee 





GVmaxA/2 





wwe cnn eee cease eon poe neen 


{ 
' 
i 
' 
' 
' 
i 
' 
i) 
' 
' 
‘ 
! 
' 
' 
{ 
Gq) 


@1 wo 


The value of Q is found by the following equation ; 

=/C1 + Re/C2 + Ri 
The greater the value of O, the narrower the frequency band 
width, and vice versa. 


~The M5229 is composed of Ri, Re, SO Q is defined by 


selecting the external condensor. 
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DESCRIPTION | 
The M5243 is a dual channel 3-element graphic equalizer IC best suited to Hi-Fi audio 


systems. Each channel incorporates 3-elements of transistor-based resonance circuits and 
an output OP amp. 

Applications cover radio cassette tape recorders, car stereo sets, and portable stereo 
systems. S 


FEATURES 

Milt is possible to stereo (dual-channel) with single IC 

@ Large capacitor take off by reference voltage circuit self- 
contained 





WM Variable Gv by external resistance 


BE Law noisee tes atten Vno FLAT = 4uVrms(typ) Outline 20P4(P) 


ME Low distortion ratios crete THD = 0.004 % (typ) 2.54mm pitch 300mil DIP 
(6.3mm x 24.0mm x 3.3mm) 





’ Recommended Recommended 
M5243P06 
M5243P75 
M5243P09 

| Ms243P12_ | 8.0~12.0V_| M5243FP12 | 80~12.0V_| 


(@ f = 1kHz, Flat) 






RECOMMENDED OPERATING CONDITIONS = 
Rated disspation voltages: ::stsstrrterrrerrett ttre 1000mW(P) | Outline 20P2N-A(FP) 


550mWC(FP) 1.27mm pitch 300mil SOP 
(5.3mm xX 12.6mm x 1.8mm) 


SYSTEM CONFIGURATION 





MASTER 
INPUT GRAPHIC VOLUME 
SELECTOR EQUALIZER CONTROL 


POWER AMP 


TAPE DECK BLOCK 
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PIN CONFIGURATION 


NON-INVERTING 
INPUT-1 
INVERTING INPUT-1 [8| 
OUTPUT-1 [9] 


Outline 20P4(P) 
20P2N-A(FP) 








IC INTERNAL BLOCK DIAGRAM —— NON- INPUT? a INPUT-2 
IN 1-2 ND -2 ‘oe 2 “O 2 ‘e 2 ‘e 2 On “ 


: pee rt) 


(Taek a thet Lae : 


Tl 9 


~~ 1 ce IN 2 1 — 1 a i =e 1 NON- ae > OUTPUT-1 GND 
INPUT-1 INVERTING INPUT-1 Unit Resistance : Q 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 


Kise emnses 
a a 











Operating temperature = 20~ + a 
Strage temperature -—55~+ 125 


ELECTRICAL CHARACTERISTICS eee | = 25°) 


Symbol Parameter | Test conditions 


| Circuit current current 


Gv(BoosT) 
Voltege gain 


Gv (CUT) 


i= 1Vrms, All flat 


THD = 0.1 %, All flat 


Channel Separation Ms24gK I 10dBm, All flat 
Vi=— 10dBm, All flat 
Output noise voltage All flat BW : 10Hz~30kHz 
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sWw2-2 SW3-2 Sw4-2 


STANDARD TEST CIRCUIT 
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TYPICAL CHARACTERISTICS CIRCUIT CURRENT VS. 
THERMAL DERATING SUPPLY VOLTAGE 
(MAXIMUM RATING) (7.5V TYPE) 
1000 
= a 
E 800 = 
a 8 
S 600 a 
= a 
< e 
O. or 
R 400 2 
io KE 
oc > 
200 ? 
O © 
Ow 
0 
0 2% 50 75 100 125 
AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc (V) 
CIRCUIT CURRENT VS. MIDDLE POINT VOLTAGE VS. 
SUPPLY VOLTAGE SUPPLY VOLTAGE | 
(9.0V TYPE) (7.5V TYPE) 
10 i 
= 
z 
s 8 $ 4 
g © 
- < 
SS 5 3 
a > 
2 4 ra 2 
iS 2 
> 
Oo 2 ml ] 
fr a 
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0 4 8 12 16 20 0 4 8 12 16 20 
SUPPLY VOLTAGE Vcc (V) SUPPLY VOLTAGE Vcc (V) 
MIDDLE POINT VOLTAGE VS. 
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TOTAL HARMONIC DISTORTION 


TOTAL HARMONIC DISTORTION 


351.0 35100 


VS. OUTPUT VOLTAGE 
(9.0V TYPE) 
OUTPUT VOLTAGE Vo (Vrms) 


0,001 350.01 35 01 
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(7.5V TYPE) 
Ba 


VS. OUTPUT VOLTAGE 


TALL PLATA 


O01 Ete ces 





of ie b 
0.001 350.01 3501 


ooo1 LLU LLL 
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OUTPUT VOLTAGE Vo (Vrms) 


TOTAL HARMONIC DISTORTION 


TOTAL HARMONIC DISTORTION 


VS. FREQUENCY 
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3-ELEMENT (SIMPLE 4-ELEMENT) DUAL CHANNEL GRAPHIC EQUALIZER IC 


APPLICATION EXAMPLE -— 1 
3-Element graphic aucune (Dual channel) 


promt cr rr rs 


BOOST 






M5218L |! 
4.7k 0.33 yu 





0.015u 2.2u 


bai 


7 mae aoe 


Festathal Pa 


ee 







IT IS POSSIBLE TO TAKE 
OFF EASILY. 







2.2u 0.015p 


N 


1000p +39 


0.0221 150P 


0 VO2 
| scost 


ib 





CUT 


fo=[100Hz] [ tkHz | [10kHz| 0506 


RESONANCE FREQUENCY fo=1/2n /Ci+C2:R1-: Re (Hz) Q= /C1-R2/C2: Rt 


FREQUENCY RESPONSE 


+25 
pe \ ela ela Oe 
+15 EH HEHE 









@ sol | eel er | 

> ast AA et ee AU 

6 ZILLES TTS 

2 6 TPS 

So PMLA at arr 
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10 100 100k 
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APPLICATION EXAMPLE -— 2 | 
Simplicity 4-element graphic equalizer (Dual channel) 


5.6k 
VITO 


5.6k - 
Vi20 





RESONANCE FREQUENCY fo=1/2n /CreG2°RI- Re (Hz) Q= /ci-Ro/Go RI 
+ 1.0 


FREQUENCY RESPONSE 
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ee AN 
Cokie 
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nee 
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FREQUENCY f (Hz) 


: | | MITSUBISHI 
A= DTG ELECTRIC 


MITSUBISHI SOUND PROCESSOR ICs 


M5243P,FP 


3-ELEMENT (SIMPLE 4-ELEMENT) DUAL CHANNEL GRAPHIC EQUALIZER IC 





PCB FOR CIRCUIT TESTING 


COPPER FOIL SIDE 


3, 4G. E-K.S 


me M5243Po6, 75, 09, 12 





(TYPICAL APPLICATION EXAMPLE) (SIMMPLICITY 4-ELEMENT GRAPHIC EQUALIZER) 


Voc 


© 


o—o Qxo8 f 
= Oo 


0. 022 2 0.0015 y. 
ko 


> 


0. 0087 »« 1600p 
l—o0 

0. 22 ff Q. O15 0. 01 Sy 0. 22 ye 0. 33 ft 6000p 

t—004 fo 


OS yee 2 pi 
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100k VRX3 


Qo000 


100k VRX4 
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Hi-Fi 7-ELEMENT GRAPHIC eee IC 


DESCRIPTION 
The M5289 is a 7-element graphic saunas: IC best suited to Hi-Fi audio systems. It has 


a built-in 7-element of transistor-based resonance circuits and an output OP amp. 

The IC can be used in compact sets of high-density assemblies, modules, and hybrid ICs. 
Its applications cover Hi-Fi stereo sets, portable radio cassette rape players, car audio 
systems, music centers, and electronic instruments. 


FEATURES 

Mi Low distortion 

seeoeeeeeens THD = 0.001 %(M5289P), 0.003 %(M5289FP) (typ) 
(@f = 1kHz, Flat) 





MB Low noises trrerreereeeeeteeeee Vino Flat = 3.5 u Vrms(typ) 7 7 
High pressure proof (Vcc = + 15V) Outline 20P4(P) 
M Dynamic range is largess Vom = 9.2Vrms(M5289P), 2.54mm pitch 300mil DIP 
2.0Vrms(M5289FP) (typ) Sees eS Sy 


Mi Capable of being driven by single power supply single 
power (use GND pin ® for Vcc/2 pin) 
Mi Variable Gv by external resistance 





| Outline 20P2N-A(FP) 
RECOMMENDED OPERATING CONDITIONS 1.2Tmm pitch 300mil SOP 


(5.3mm x 12.6mm x 1.8mm) 
Supply voltage ranges: Vcc, Vee = + 2~+ 15V(4~30V) 
Rated SUppIY -Voltager st csrisestnrnisirctne snes Vec, Ver = + 15V 
Rated power dissipation sss Seeretinrd 1000mW(P) 
550mW(FP) 


SYSTEM CONFIGURATION 


MASTER 
INPUT GRAPHIC VOLUME 
SELECTOR Poe en CONTROL 


RF TUNER BLOCK : POWER AMP 


CD PLAYER BLOCK | 


“MB286P, i 


te : 
TAPE DECK BLOCK see | 
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PIN CONFIGURATION 


di‘d68ZSW 


Outline 2O0P4(P) 
20P2N-ACFP) 


NON- 
IC INTERNAL BLOCK DIAGRAM ravienete. «a, pooh 


— Vcc GND + VCC OUTPUT INPUT INPUT BASE7 NF6 BASE6 


Cty] 


10k 10k <e ; i 
AMPLIFIER 
EQUIVALENT 
TO M5220 (FOR 1CH) 
pe ee ete 
R2 
68k 
1.2k 
R1 
7 ene 56 7 


68k 
= Oa O26 2 = % @)—-() 


BASE] NF1 BASE2 NF2 BASE3 NF3 BASE4 NF4 BASES NF5 


= 


Unit Resistance : Q 
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ABSOLUTE MAXIMUM RATING (Ta= 25°, unless otherwise noted) 









Unit 
| Pa | Power dissipation | 1000(P)/550(FP) | mW _| 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, Voc = + 15V (M5289P),+ 9V (M5289FP), unless otherwise noted) 




















a f= (Hz) : 
| 
Vin = = 10d8m +18] dB 
Gv(Boost) Boost ie oe a 
V(BOOS ; | 1.08k | | 7.5] 10.5] 13.1) 
ee 
| Voltage gain 
: 105] ~ 7.5 
| = 15 
wa 
Gv (cuT) Cut ; Es — 13.1] -10.5 
| eee 
7 
| | 
3 7 ee ra a 
Baa Sic 2 eo = 
| eee : | = | 0.001] 0.05 
Total harmonic distortion Vo = 1Vrms 1k r= | 0.003] 0.1 % 
VNO Output noise voltage Input short BM: 10Hz~30kHz flat 3.5] 13.0 ms 
[Vno pate fh 535 














* Single power source VCC =+ QV is standard for MO289FP because the power dissipation is limited to 550mW. 


TYPICAL CHARACTERISTICS 








THERMAL DERATING CIRCUIT CURRENT VS. 
(MAXIMUM RATING) SUPPLY VOLTAGE 
= oa 
§ e 
8 
Zz 
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= z 
<6 oc 
ae ac 
” ==) 
” O 
- Ee 
ff © 
5 cr 
© © 
Oo A 
O 
0 25 50 75 100 = 125- 0 +5 +10 £15 + 20 
AMBIENT TEMPERATURE Ta (°C) SUPPLY. VOLTAGE Vcc (V) 
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OUTPUT NOISE VOLTAGE Vno (yu Vrms) 


SUPPLY VOLTAGE Vcc (V) 


TOTAL HARMONIC DISTORTION 
VS. OUTPUT VOLTAGE 
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TOTAL HARMONIC DISTORTION THD (%) 
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OUTPUT NOISE VOLTAGE VS. 
AMBIENT TEMPERATURE 


ALL BOOST 
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ede Le ae 
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OUTPUT NOISE VOLTAGE Von (4 Vrms) 
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AMBIENT TEMPERATURE Ta (°C) 
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OUTPUT VOLTAGE Vo (Vrms) 


FREQUENCY CHARACTERISTIC 


RESPONSE Gv (dB) 
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FREQUENCY f (Hz) 


MITSUBISHI 
ELECTRIC 





— 10dBm = 0dB 





4-281 





MITSUBISHI SOUND PROCESSOR ICs 


M5289P,FP 


Hi-Fi 7-ELEMENT GRAPHIC EQUALIZER IC 





APPLICATION EXAMPLE 






OQUTPUT Vo 


fia] fis] fi] iy] 


| GEST 
| (ehh hte | 


INPUT VIN ! 
fe C1 
o—H 
3.31 a 0.068 u 10.027 un 0.01 u 3900p 1800p 680p |. |270p 
C2 . 
e = ee es -e oT P 
er 
28 ee 
" |. . 
= | 61.7Hz 156Hz A12Hz 1.08kHz 2.29kHz 6.17kHz 15.6kHz 
1 Units Resistance : Q 
RESONANCE FREQUENCY fo =——————____—- 1) Paes tcece 
2nvC1-C2-R1-R2 
1. M5289FP 


Maximum rating of power dissipation Pa for M5289FP is 
550mW. We recommend that you take notice of thermal 
deration well for your application. 
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DESCRIPTION 


The M50423FP is a CMOS IC developed for compact disc (CD) sound 


MITSUBISHI SOUND PROCESSOR ICs 


M50423FP 
CD PLAYER DIGITAL SIGNAL PROCESSOR 


reproducing 


applications. It has adjustment-free PLL, error correction circuitry, etc. and is used in a CD 


digital signal processing section. Applications include also CD-ROM and CD-G, as well as 


CD-DA. 


FEATURES 

MM Adjustment free EFM-PLL circuit (built-in VCO) 

M+8 frames jitter margin 

@ Easy-to-handle CLV servo commands 

Wi Subcode parallel/ serial interface 

Mi Selection available from 2 times and 4 times over sampling 
M18/20bit output available (with 4 times oversampling) 
M@ Dual DAC output available (with 4 times oversampling) 


RECOMMENDED OPERATING CONDITIONS 


Supply voltage range Come e oer eeor eno erenerereereeesoee Vpp = 45~5.5V 
Rated supply voltage Serre eee re ee ee ee ee ee Vpop = 5V 
Rated power dissipation eee eee ee ee ee er 9QQOmW 


SYSTEM CONFIGURATION 


OPTICAL 
PICK-UP 


CLV 





Outline 80P6-B 


0.8mm pitch QFP 


(20.0mm xX 14.0mm x 2.15mm) 


M50423FP 


SUBCODE 
INTERFACE 


EFM 
E-MODULATOR 


DIGITAL 


PICK-UP 
SERVO 


SERVO 
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D/A 
INTERFACE 


DIGITAL 
AUDIO 
INTERFACE 


DIGITAL 
FILTER 


DISPLAY 


DIGITAL 
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PIN CONFIGURATION 


VM aa 
Pee Ow oy ee 2229 
BESSSERE So REN 
sol oly? 77 S757 417 37 217 1/7 OE 96816 THESES 
EMP DOFK 
PWM1 VDD1 
PWM2 EST! 
DOTX EST2 
ACRCY 60] RADo 
TEST [6] RAD6 
DOBSEL RADS 
DASEL1! [8 | RAD4 
- DASEL2[9_ RAD7 








DASEL3 RAD3 
DASEL4 = RAD2 
MSD {12| RAD1 
MCK SS NC 
MLA vu WE 
ACLR RDB3 
HFD CAS 
HF RDB4 
IREF RDB1 
TLC NC 
LPF RDB2 
LOCK /DRD NC 
SYCLK RAS 
VDD2 SBCP 
DRD SBCQ 


Outline 80P6-B 


NC : NO CONNECTION 
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JL Is 
IHSIGNS LIA ‘ 


RAD3 RAD7 RDB4 
) RAD6 RDB3 
RAD Be a CAS ar 
VDD2 LPF RADo | RAD4 | RDB1 | RAS | WE EST2 VDD1 


— oes re 
tte fe a eet 




















HF ERROR 
oe oar PHASE. DET. RAM INTERFACE sah baie 












































IREF + —— tj | A 
—— DASEL2 
se ean Bee DASEL3 
CIRC DECODER INTERPOLATION DIGITAL a 
OUTPUT FILTER 11) DASEL4 
5 CONTROL Jr 
| 
. 
DEC. jE SEQUENCER p79 APTL 
C ae —— (80) APTR 
SYCLK (2 
eve DET, es DLRCK 
PROTECT EFM pawn alee LRCK 
TIMING GEN. te pe ree 
a INTERFACE oe =. 
[ ewe DOQ2 
74) DSCK 
EFM 
cece. [T ee 
67) C423 
© TIMING a ee 
ae GEN 66) C846 
OS el | Rea 
~* 
18 SERVO cee pms t— xi 
Alle. CONTROL eae als 
a ps C8MO 
ATT | BCON | BRAK | MUTE] S/S_ | 50423 : 7 CI6MI 
RESET 
EM ae 
i | enocoururen wrenrace INTERFACE ae 
C1 He8X73+32 Lb (2) - +3) (15 — - —1 ts -~04 -———— - 
SCINT CRCF Emp. ssi Vss2_DRD LOCK/ PWM1 PWM2 ACLR MSD MCK MLA er 


SQRCK SQRD DRD 


WVYSVId M9078 TVNYALNI Ol 


7 DOBSEL 
DASEL1 


— 4OSS390d TIVNOIS TVLISIG YaAV 1d GD 


dijecv0sin 


SDI YOSSSNOUd GNNOS IHSIGNSLIN 


MITSUBISHI SOUND PROCESSOR ICs 


M50423FP 


CD PLAYER DIGITAL SIGNAL PROCESSOR 





PIN DESCRIPTION be gs 









| EMP | O | Emphasis flag output. Emphasis = 1 
| PWM: | O | Disc motor driving PWM output 1.- | 
| PWwM2 | O | Disc motor driving PWM output 2+ | 
| DOTX | O | Output of digital interface 
| ACRCY | 1 | Clock accuracy input 
Pooasi|-1_[ ona bt set Tape=T 
| DOBSEL| | | Data bit select 18bit = 1 

| DASELi| | | DAC interface format select 1 
| DASEL2| | | DAC interface format select 2 
| DASELs| | | DAC interface format select 3 | 
| DASEL«| | | DAC interface format select 4 


Microcomputer interface shift cloc input 





BR 
© 
iN 





MLA |_| | Microcomputer interface data latch clock _| 
| ACLR [| | Microcomputer interface register clear input 
|HFD | | | High frequency signal detect 
(LHF [1 [High frequency signal input 
PIREF [| [Current referance 
TLC | 0 | Output from slicon level control 
DRD output 


ra 


Vop for data slicer and VCO 
Disc rotation down signal output. 
EFM frame clock output duty = 50% 


K 
SCINT 
SQRO 


Subcode QO register output 


SOQRCK Subcode QO register 
SCOR Subcode sync output. So+ S1 

Subcode Q CRC check flag output. 
ac CROCK = 1 | 

Shift clock input for serial subcode data 
SCC 

output 


Ground. OV 


Enable input of subcode T~Wch output. 
O: High Z 
Enable input of subcode P~Sch output. 
0: High Z 


Subcode Wch output 
Subcode Vch output 


Vss2 


SCOE2 


SCOE1 


SBC 
SBC 
SBCU 
SBCT 
SBCS 
SBCR 


m WY 
n = < 
n 9 1O 
A nh ri 


< 


Subcode Tch output 
Subcode Sch output 
Subcode Rech output 








Interrupt output of subcode OQ . 


Subcode Uch output 
















| SBCQ__| © | Subcode Qch output id 
Subcode Pch output. 
jseor | 0 | Been see! etd otost 
| RAS | © | Row address strobe to RAM 
|NC | = | NO CONNECTION 
|NC_ | = | NO CONNECTION sd 
Data input/output 4 to RAM 
=O) seeiaaieeoalal 
| WE | 0 | Write enable output to RAM 
Fab] 0 Aas uous A 
| RAD: | O | Address output 1 to RAM 
| RAD2 | O | Address output 2 to RAM 
|RADs_ | O | Address output 3 to RAM 
| RAD7 | O | Address output 7 to RAM 
| RADs | O | Address output 4 to RAM 
| RADs | O | Address output 5 to RAM 
| RADs_ | O | Address output 6 to RAM 
| RADo_| O | Address output O to RAM 
este | 0 | Error status 2, Error to be interpolated 
detected at C2 
| EST: | © | Error status 1, Error detected at C1 


Vobo1 
DOFK 
FSCK 


C846 
C423 


ete 
Oe 
On 
onl 
Ort 
Oe es 
resistor 
pk 
POF 


af 


© 


~C8M 1/2 divider output 


Crystal oscillator input with internal 
feedback resistor 


TO [ Duel DAC Rch serial deta output 





XI 
XO 
Vssi 
DSC 
LRC 
DOz2 
WDC 
DLRCK 


APTL 
APTR 
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ABSOLUTE MAXIMUM RATINGS (Ta= 25°, unless otherwise noted) 


| VooVss | Supply voltage 0B + 7.0 
(Re = 0Q) _|Vss-0.38 Vi S Von +0.3 
(Re = 0Q) Vss-0.38 Vo $ Voo 





Teor | Operating temperature SiS 
|Tsta | Storage temperature | 
[Pa | Power dissipation 


RP: Pull up resistor 


—10~+70 





RECOMMENDED OPERATING CONDITIONS 


Supply_voltags Se 
SS 
Highlevel input voltage 2 oe 








Low-level input voltage 1 
Low-level input voltage 2 


fosc Oscillation frequency (X’tal) 
fvco Oscillation frequency (VCO) 
Note 1. Applied pin 


1) DASEL1~DASEL4, ACRCY, DOBSEL, TEST 
2) HFD, SCOE1, SCOE2, SCCK, MSD, MCK, MLA, ACLR, RDB1~RDB4, SQRCK 
















ELECTRICAL CHARACTERISTICS (Ta = 25°, Vpp = 5V, unless otherwise noted) 
















pin circuit | Min Typ Max 
| Voo___| Supply voltage | Ta =~ 10~+70T ~=©=— | | tt | 45 | 50] 55 | VT 
Circu; fosc = 8.4672MHz 

fe fens [esas {fe [fu | #[o 
| Vou __| Highlevel output voltage | Vom =4.5V, lon=-0.8mA | 3) | 3 | 35 | - | - | V__ 
| Vo. _| Lowlevel output voltage | Won =4.5V, ln =0.8mA | 3) | 3 | - | - | 04 | V | 
High-level _intput current pVn=45V000— | 4 | - | | | 
jl ___| Low-level intput current | Vu= OSV 4) | 4 | - | - | -2 | A 
| lozH_ _| Off state high-level output current | VoH=45V | 5) | 5 | | | | pA 
[lon __| Off _state lowlevel output current | Vor=0.5V | 5) | 5 | = | = | 2 | A 
wa Vire= 1.0V dl eset OR 
fos unre eGleies Vire= 2.5V a 
Ppp OV ee ee eee 





Note 2. Applied pin 
3) Output and input/output pin except XO, TLC, LPF 
4) Input pin except Xi, C16MI, IREF 
5) RDB1~RDB4, SBCP~SBCW 
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TEST CIRCUIT 


OUTPUT 
PINS 


EFM 


SIGNAL epee 


IOH or IOL 
<_—— ‘ VDD1 


IH or TIL 
TESTED TESTED 
PIN PIN 


VIH or VIL 


TESTED . _fvco 
PIN (FREQUENCY) 
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FUNCTIONAL DESCRIPTION 
1. Data slicing/PLL 
The M50423FP has an analog front-end for incoming HF 
(EFM) signal. Using CMOS-Analog technology, the front-end 
comprises an automatic slice level control circuit and EFM- 
PLL circuit with internal adjust-free VCO. The block-diagram 
shows the analog front-end. The HF signal is sliced by the 
HF comparator and a DC level is feed back from TLC to 
HF through the external CR. If HFD goes High because of 
a defect an disc, then TLC time off and holds the DC level. 
EFM-PLL extracts the EFM clock signal from the HF signal. 
The PLL circuit has a phase/frequency comparator not provides 


BLOCK DIAGRAM (Data slicing/PLL) 








HF COMPARATOR 


HF SIGNAL oH ) 
HF 





' 
i) 
t 
‘ 


HFD 
0 OS TIMER 
HF COMPARATOR 
TIMER 
CURRENT TLC 
SOURCE LPF 
CONTROL VCO 


EFM DATA 


the M50423FP with a wide capture/lock range. There is no 
need to adjust the VCO. LPF is the charge-pump output and 
same-time control voltage input to the VCO. LPF turns off 
when HFD goes High. 

IREF is the reference current input used to determine the 
current of charge pumps TLC and LPF, operating point of 
HF comparator, and VCO free running frequency. If IREF is 
connected to a noisy power supply through a resistor, VCO 
is modulated and the error-rate increases. Therefore, power 
supply noise at IREF must be held to a minimum. 






LOW FREQ 
LIMITTER 


DET. iP TIMER 


EFM CLOCK 





SYNC. PROTECTION 


to EFM DEMODULATOR BLOCK 
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(1) Automatic slice level control 


HF signal o—— 
C 







M50423FP 


| C2 
C1 : 0.0022 uF | 


C2: 0.022 uF 
R : 33k Q 
Vin: HFO.5VP-P Min 
The slice level control circuit is formed by connecting a 
resistor and capacitors to the HF (High-Frequency signal 
input) and TLC (slice level control oputput) pins. 


(2) PLL | R3 






Ro EST2 





LPF 450423FP 


Ci 


C1 : 470pF 

C2:0.15 uF 

C3: 1 uF 

R1:2.2k Q 

R2 : 2.2M Q 

R3:1kQ 
Since the adjustment-free VCO is built in, the adjustment-free 
PLL circuit can be formed by connecting a resistor and 


capacitors to the LPF (low-pass filter) pin. 


(3) Reference current 
5V 


M50423FP 
IREF 


R: 120k Q 


A resistor must be connected between the IREF pin and 
Vpob in order to set the reference current used in determining 
the current values of the TLC pin and LPF pin, the 
comparator operating current of the slice level control circuit, 
and the VCO free-run frequency. 


2. Demodulation/Decoding 

The EFM signal converted to logic level and the EFM clock 
extracted from the EFM signal are input to the demodulator 
and decoder block. The EFM demodulator must be 
synchronized to the EFM clock. The decoder uses the clock 
from the X’tal oscillator. Jitter between the EFM signal and 
output of the decoder is absorbed by external RAM. 


(1) Clock generator 







M50423FP 


XO 





XI 


TF 


(a) The oscillation circuit can be formed by connecting a 
X'tal oscillator (8.4672MHz) and load capacitors to pins XI 
and Xo. 


X'tal : 8.4672MHz 
C1 : 30pF 
C2 : 30pF 







M50423FP 


Xi 


o——+ 1000pF 
8.4672kHz Vin > 1VP—P 


(b) When the system contains a clock (8.4672MHz), the 
clock can be input to pin Xi via a capacitor without using 
the X'tal oscillator. 

If the input signal is logic level, the capacitor is not 
necessary 


M50423FP 


C8MO 
CI6MI XI 





1 000pF 
qT 16.9344MHz Vin > 1VP—P 


(c) When the system contains a clock (8.4672 x 2 = 16. 
9344MHz), the internal 1/2 divider can be used by 
connecting pin Xi to pin C8MO and inputting the clock to 
pin CI6MI via a capacitor. 

The 1/2 divider between CIGMI and C8MO can be used 
for any purpose, independent of other functions. 
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(2) Frame Synchronization 

EFM demodulating is done by Programmable Logic Array 
conversion table. The demodulator must be synchronized to 
EFM signal for each frame. The frame syne protection circuit 


EFM -> SYMBOL 


23 BIT S/R 


holds the synchronization and prevents false synchronization 
of the demodulator when bit-slipping or missynchronization 
occurs. 


EFM TIMING GENERATOR 


+17 35 


WINDOW 
GENERATOR 
LOCK 
STATE 


SYNC. 
SYNC. CONTROL DET. 


ASYNC. FRAME 
COUNTER 


Fig. 1 Frame synchronization block diagram 


The generating condition of the counter reset signal 
(Reset) in the EFM timing generator is indicated as follows: 
Reset = (Sync * Tfs) + (Syne * Window) 
* : Logical product 

+ : Logical sum 

Syne : Synchronizing signal 

Tfs : Detection signal of synchronizing signal 

space = 588 

Window : Window signal + 7ck 

In the synchronous state, sync and Tfs_ generate 
simultaneously and sync comes to the center of the window. 
At this time, 1 is output to the SYCLK pin. 

Frame sync status is output to SYCLK pin. 

The SYCLK output includes some bounce even when the 
sync pattern is lost because of a defect an the disc. Hence, 
there is a need for debouncing the sync status signal for 
it to be monitored by the system control microcomputer. 


O 
PLL CONTROL  SYCLK 





LOCK/DRD pin outputs DRD signal (see Sec. 3) when the 
discmotor is braking by the command from microcomputer. 
The following pages contain the block diagram and the 
output timing. 











EFM CKO ORD 


2/3DET. 
OSC CKO 


INTERFACE BRAKE 
REGISTER TO MICROCOMPUTER. 
LATO-EERK 
O 






y LOCK/DRD 











2 
Debouncing is in the M50423FP by monitoring the frame SYNC. mad (ali: ‘a 
sync status at 1/16 EFM frame clock intervals and then eee) | 
outputting the result to the LOCK/DRD pin. If the monitored DRD 
status is locked then output is High. Eight continuous 
unlocked outputs becomes Low. BRAKE 
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(3) Subcode demodulation 


Among. data converted from 14-bits EFM signal to 8-bit 


symbols, subcodes P, Q, R, S, T, U, V and W are output 
to pins SBCP-SPCW 
synchronizing patterns So or S1 is detected as synchronizing 


respectively. When the subcode 


signal of subcode data, the synchronizing signals are output 
to the SCOR pin. | 

Pins SBCP-SBCW are a Three-State output system 
controlled by pins, SCOE1 and SCOE2 as shown in the table 
below. 

A CRC check is made for the Q channel data, and if the 
data is correct, a 1 is output to the CRCF pin. The EMP pin 
displays whether or not emphasis is present. The subcode 
data is not only output in parallel, but also can be obtained 
serially via SBCP, by inputting a clock to SCCK. 

Subcode output timing are shown Fig. 2. 


SUBCODE DEMODULATION — 
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SCOR x VALID 
SBCP~W VALID 


| 
AAt 
(Note 4) 





EFFK | | | | | | | | | | | | 


SBOP VP XOKRASAKTAYL AY YL (Note 5) 
| 


I 
| 
EFFK | ! 


| 
| 
| | 44t 


Note 3. Subcode block No. in the EFM data 
4. t: Oscillating frequency (VCO) 
(typically : 1/8.6436MHz = 115.7ns.) 
5. When input frequency to SCCK is more than 8ck, SBCP becomes 0. 


Fig. 2 Subcode output timing 
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(a) Symbol data/flag, read/write timing 


coi aa T = 1/8.4672MHz | 
| = 118.1ns 


RADo~7 ROW COLUMN 14 COLUMN 2 


| 
co DATA 1] DATA 2 WRITE DATA 


| 
| 
RDBi~4 | ! ! 
| i | 
| 


) DATA 1 DATA 2 READ DATA 


(b) C1/C2 flag, read/write timing 


RADO~7 ROW COLUMN 


Eo DATA WRITE DATA 
| 
| 
| 
| 


: DATA —~ READ DATA 


RDB1i~4 


Fig. 3 RAM interface timing 
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(4) Subcode Q register 
Subcode Q-channel data are output to SBCOQ pin. 

The M50423FP stores the Q data in an 80-bit shift 
register and if CRC is OK, the system control microcomputer 
can access the Q data from the SBCQ pin by inputting the 
read-out clock to SQRCK pin. If the CRC check is OK, the 
M50423FP outputs the interrupt signal to the micro- 
computer from SCINT, synchronaized with SCOR (Subcode 
sync.) signal. 


Timing chart 








LSB <-> MSB 





LSB<— MSB 


READ DATA < 10ms 
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(5) RAM interface/CIRC decoding 
A 64K (4x 16K) /256K (4 x 64K) dynamic RAM is needed 
as the external memory for temporary storage to process 
CIRC decoding (C1 decoding, C2 decoding, unscramble and 
de-interleave) and output interpolation. 

By using a 64K/256K RAM, jitter is absorbed up to +8 
frames (max.). 

Fig. 3 shows the timing for reading from and writing to 
the RAM. 

Dowing CIRC decoding, double error correction is used for 
both C1 and C2 decoding. 


Timing chart 


‘When correction is not possible, average interpolation or 
pre-hold interpolation is perfomed. 

Error states which are detected during decoding are output 
to pins EST1 and EST2. | 
When an error is detected by Cl decoding, 1 is output 
to pin EST1. When an error word is judged incorrectable by 
C2 decoding, a “1”is output to pin ESTz2. 

The output timings for pins EST: and EST2 are as follows: 


DOFK | | | | | 


I | 
| } 
| | 
| i 
\ 
| 


EST] | | | 


| 
ERROR DETECTED FRAME BY C1 DECODING 


WDCK | | | | | | | | | 


| | 
! | 
I | 
t | 


1 
I 
| 
| 
| 
EST2 | . | | 
| 
| 
| 
| 
I 
| 


aL 


no YY¥---OX= OWE Oe 3} 


INTERPOLATED WORD 
| 
I 


When, DASEL3 = 0 
DASEL4 = 1 
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3. Microcomputer interface 
CLV servo, MUTE, and ATT system are controlled by serial 
commands from the microcomputer. 

The timing, names, and functions of each control register 
are as follows: 


Timing chart 


©) DUMMY (Don't care) X 
@® S/S(START/STOP) register start = 1 
@ BCON(BRAKECONTROL) register enable = 1 
@ BRAK (BRAKE) register brake = 1 
@ ATT (ATTENUATE) register ~ —12dB= 1 
® MUTE register muting = 0 
© S/S timer reset register reset = 1 
@ IC code M50423FP = 1 
t T 


MSD 





tT min: 500ns 
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Function of microcomputer Interface register | 


Sees bs ee 


SUNY aaa 

| 1 S/S Controls START/STOP of the DISC MOTOR DISC MOTOR 
(START/STOP) | disk motor STOP (OFF) START (ON) 
BCON Determines if BRAKE control BRAKE is controlled 

| (BRAKECONTROL) eee: by BRAK register | 0 by ACLR 













DD 














BRAK | BRAKE OFF When 
(BRAKE) Sones ees (MOTOR OFF) PoONe ON BCON = 1 


ATT (ATTENUATE) | Sets attenuation (—12dB) — 12dB hen MUTE = 
MUTE 


S/S Resets the S/S timer which sets the eoeaes 

~ | timer reset time of KICK and BRAKE to 0. 3sec. S/S timer enable S/S timer disable 1 by ACLR 
Distinguishes the command to O is code for 

IC code the M50423FP Excuting command M51564P 


Examples of system control are as follows: When the M50423FP detects that the number of rotations 





> 
A 











is less than 2/3 that of the normal play state, it output the 













disc rotation deterioration signal to the DRD pin. 
Register name 


By using this signal in the following stop sequence, the 
disc can be correctly stopped. 





Operation 





Register name 










Ceowmy 


ele Telefe] | | | fe@econ 


MUTE 


EC 


|=|=[ofojolo}] | | | @S/S timer reset 





@S/S timer reset 





Esme) A ewes 2 


Felli || ]9]@ 1 code 


= 

: 2 

® © 

Le | 2 
et a 2 Zz\iX road 8 
os 9s os eins eee 2/H/5/<|E|B] x] 8 
2i~ | OO) a ele 

| O.3secKICK>CLV_ | 1 oe eee, O}G|a)a)<[e\5/2 
| 0.3sec.BRAKE-> MOTOR OFF |_| 0 Ea ee O©1O/@1@|@/ OO} @ 
AN ene eel OOO Ne 

BBAKE soe eee eect LO, pales 
MOTOR OFF ote | O] TO a 
'O.3sec. timer disable | | | [| | {| 
| MOTOR off (without 0.3sec. BRAKE) | [O10] | |_| 
| CLV (without 0.3sec. KICK) | [i fo] | | [1[1! 


|MOTOR OFF CT Of J OTOfoloti 


The following is example of the most simplified system 
control sequence. 


STOP 
0.3sec. KICK >CLV 0 





The DRD signal is output to both the DRD pin and also 


[=| 


PLAY Palle 0 | 1 the LOCK/DRD pin during the braking period. 
/FF/FR i (sid CY Bekse In order to re-initiative the microcomputer interface register 
PLAY dT TOL OOTY .0) execute ACLR (M50423FP clear) immediately after turning 
| 0.3sec. BRAKE>STOP] |0/0]0]0[0]0]1| the power on. 


* The blanks mean “Don't care’or that other commands can be 
used simultaneously. 

* KICK period can be extended by repetition of start procedure. 

*x The software developed on the M50421P/M50422P can be 
utilized on the M50423FP (upward compatible). 
However, when using this software, the following functions on the 
M50423FP are not available: subcode Q-register, subcode 
Q-interrupt signal LOCK/DRD output. 
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4. Digital filter 

The M50423FP converts the sampling frequency of audio 
data from 44.1kHz (fs) to 88.2kHz (2fs) or 176.4kHz (4fs) 
by an overflow limited, FIR linear-ohase digital filter. 

Digital filter selection is done using pins DASEL1~DASEL4. 
Tablel shows the digital filter and DAC interface mode. 
Digital filter pass mode with no interpolation of umcorrectable 
data is designed for non-audio applications such as CD-ROM 
or CD-1. The digital filter pass mode with interpolation is 
used external precision digital filter applications. 

Fig. 4 (a) shows the characteristics of the 2fs digital filter. 

Fig.4 (b) shows the characteristics of the 4fs digital filter. 


Gain (dB) 


frequency (Hz) 


Gain (Wide scale) (dB) 


_ 
eae 
le! 
ee 
Re ee 
fea eee 
feed 
Roden 
cele 


frequency (Hz) 


Fig. 4 (a) Frequency characteristics 
of the digital filter 
(Sampling frequency 88.2kKHz:2fs) 





5. D-A Converter interface 
The M50423FP has many different DAC Interface formats. 
The desired format is selected using pins DASEL1~DASELa. 

Timing signals, data and clock automatically change to 
correspond to which digital filter, fs (pass) / 2fs/ 4fs, is 
chosen. 

lf the 4fs digital filter mode is selected then the dual DAC 
mode and 18-bits data out mode are available. 

Table 1 shows the interface modes. 

Fig. 5 (a) ~Fig. 5 (e) show the timings if interface to DAC. 


Gain (dB) 


40k 60k 


frequency (Hz) 


Gain (dB) 


frequency (Hz) 


Fig. 4 (b) Frequency characteristics 


of the digital filter 
(Sampling frequency 176.4kHz:4fs) 
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- Table 1 DAC interface modes 


DASEL DASEL DASEL DE ‘-MSB/LSB Nits 
3 4 Ist . 






Timing chart 










2 | 
[—o[ 0] 0 | ae ee tae CO™~“—*~rS 
of 01 [ts)_ [M88 ist | Bypass fiter [Fig 5 (a) 
ec ree ea 
of otf ts) [SB st 
of 1 od ats sist SC*dSC“‘a I BO) 
ott ats Mis tse] Dual DAC «din BS) 
10 ts) [M88 fst No interpolation | Fis, 5 (@) | 
70 as sist Sd BO) 
a ee 





(a) Mode 1/2/7 


MSB BOGL00000000000 GE BD ECECODOGOGOG0000 


(b) Mode 3/4 


DOT CSB XZ AS AASAERITASASRIORUAARIAIAM A LSB ZABRANSASRTASAIN OK! IQ! ZA SAANI SM) 


DSCK 


' 
| 
{ 
' 
' 
' 
' 
1 
| 
' 





Fig. 5 DAC interface timing chart 
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(c) Mode 5 
DO1 GOO FDSLOTOOOCCOOC CERT EEFOCOBTeLOTOOO0G800e8 
DSCK ) 
LRCK 1 ee ey | | ! can 
DLRCK . ! | } | 
p02 _| Po a 


(CRCK) | el | . 
wock | | oa | } lis os 


APTL ! bo | eee ecg eae hy 
APTR |! 
L—ch R—-ch 
(d) Mode 6 


DoT MSB BUMACOAISRI4 AISA IZX IU XIX I REKRTAREKRSEKRARIAZ Kt | 


(L — ch) 





Do2 MSB TT) 2(16) 
<R — ch) 
osck JL PLE LILLE LS LAL 


LACK ~ | Stes eet Pos 
APTL __! | | L | 


(e) Mode 8/9 


DOI CMSB SRIISAUAURICASKERTASASMAASAZALA CMSB RISKIARISKIZAUIRIORS AERIS SAAS ZL) 


DSCK 


APTR 





Fig. 5 DAC interface timing chart 
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6. Digital interface output 
The M50423FP outputs digital interface signal conforming 
to EIAJ CP-340 or IEC formats. 

The block diagram shows the digital interface and Fig. 6 
shows the timings. Channel status clock accuracy can handle 
variable pitch control and can be set using the ACRCY pin. 

The clock accuracy is level || when ACRCY pin is Low, 
and level Ill when ACRCY pin is High. 


PREAMBLE 
16 


BIPHASE-] DOTXx 
wae [25 
MOD. 


0 Vbit(EST2) 


ACRCY 
STATUS 


OO00 


CONTROL SBCQ~W 


TIMING 
GEN. 


SUBFRAME FORMAT 


PREAMBLE 


“N 


M 1 11000 fo 
W111 0]0 1f0]0 


| Channel B 


CHANNEL CODING 


| 
' 
t 
4 


N aS 
Bi1i1 O| 1 omeme) | Channel A and Top of block 


Channel A and except top of block 
(except Channel A) 


DATA (bit) 


VALIDITY FLAG 


USER DATA 


CHANNEL STATUS 


PARITY bit 


SOURCE CODING 


BIPHASE MARK 


FRAME FORMAT 


CHANNEL 1 CHANNEL 2 Pa CHANNEL 1 CHANNEL 2 CHANNEL 1 CHANNEL 2 


SUBFRAME 


FRAME 191 


FRAME 0 


SUBFRAME 


FRAME 1 


TOP OF BLOCK 


Fig. 6 Timing 
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7. CLV servo control circuit 

CLV servo control circuit operates using two signals. The 
first is the frequency difference beween EFM-clock and X'’tal 
-clock. The second is the phase difference beween write- 
frame address and read-frame address of the external 64K 
or 256K RAM. Motor control signals are output to PWM: (- 
signal) and PWMz2 (+ signal). 

Because these singals are internally phase compensated, 
the CLV servo control circuit can be easily composed using 
current drivers on pins PWM1 and PWM2. 

Fig. 7 shows the CLV wave form and its duty cycle when 
the CIRC decoding block addressing write-frame address and 
the read-frame address exceeds + 8frames. 

When this occurs the duty cycle of the CLV waveforms 
will be reset to 0. 

The disc motor can be driven by PWM waveforms directly 
or it can be driven by an analog signal that can be generated 
by integrating the PWM waveforms. 

By using an analog signal, it is possible to adjust the servo 
loop-gain by varying direct external component values. But 
in the case of PWM waveforms, the servo loop-gain is 
determined by motor torque, and the rotating moment of the 
disc, turntable, and disc clamper. 


DUTY RATIO 
+] 


WPWM2 — WPWM1 


DUTY RATIO = 
WPwM2 + WPWM!1 


— 8frames 





Fig. 7 CLV waveform 
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DESCRIPTION | : | | 
The M50427FP is a CMOS IC developed for compact disc (CD) sound reproducing 


applications. It has adjustment-free PLL, error correction circuitry, etc. and is used in a CD 
digital signal processing section. Applications include also CD-ROM and CD-G, as well as 
CD-DA. a 


FEATURES 

Wl Adjustment free EFM-PLL circuit (built-in VCO) 
M+ 8 frames jitter margin 

Wi Easy-to-handle CLV servo commands 

Mi Subcode parallel/serial interface 

M2 times over sampling 

Mi Capable of double speed sound reproduction 





RECOMMENDED OPERATING CONDITIONS Outline 72P6-B 
0.8mm pitch OFP 


Supply voltage range pee e eee ee cere reer ere enreeeeeerere Vop a 4.5~5.5V (18.0mm x 13.2mm x 2.0mm) 


Rated: ‘voltage: range sr sisirrstersnnteaesiscienrnos tennant Vpp = SV 
Rated power dissipation ee ee 9OmW 


SYSTEM CONFIGURATION 





M50427FP 


veces") SuBCODE LL 
[INTERFACE 


OPTICAL : 3 eo) pra | [pierraLl.. : 
PICK-UP 7 es 7) PUINTERFACE[™] FILTER [— 


CLV 
DIGITAL 


PICK-UP 
SERVO 
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PIN CONFIGURATION 


i] DSCK 


DWDCK 
NC 
EMP | 3} 
PWMt1 
PWM2 
TEST |6) 
DASEL1 
DFPAS [8] 
DASEL2 [9 | 
MSD {10} 
MCK 


IREF ]1 
TLC {1 
LPF |] 
SYCLK 
VpDb2 
NC 


col Solon) f= Tool rot = 


DRD [J 
EFEK {NI 
SCOR |X| 
CRCF [3 
SCCK |9] 





(Bl WDCK 


I~} NC 
a] LRCK 
I} NC 


O 


O 
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a | 

ic. So a 
eS8eZR¥R BB 
67] [66] [65] 64] [63] [62] [67] [60] 5] Ba 

= 

or 

oS 

& 

RO 

~] 

Tl 

vw 
27 eel 2980] Bi B83] 64] BS] Bo 
oH e258809858 
S95 >83885 8 8 


Outline 72P6-B 
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43 


40 


EST2 
VDD1 
RADo 
RAD6 
RADS5 
RAD4 
RAD7 
RAD3 
RAD2 
RAD1 
NC 
WE 
RDB3 


CAS 


RDB4 
RDB1 
NC 
RDB2 
NC 


RAS 


SBCP 


NC : NO CONNECTION 


AR — OA 


=& 


9¢ 


JI8.LOA TS 
IHSISNS_LIN 














RAD3 RAD7 RDBa 
RAD2 RADs RDB3 
an | aa | CAS a Meee 
TLC VDD2 LPP RADo RADs | RDB! | RAS | WE EST2 VbD1 
po r fy corey yf. ==] 
OVERFLOW 
DATA PHASE LIMITTER 









ERROR 
FLAG 
os oo Fe | | 
one (4 CIRC DECODER DIGITAL FILTER | 
FREQUENCY INTERPOLATOR 
DETECTOR | 
DECODE }ECODE seaUENCER inl Tid scene 





SLICER fo fhe Jena [= _ RAM INTERFACE 























SYCLK ? SYNC DET. DO 
SYNC. EFM eee 

PROTECT TIMING aes: LRCK 

GENERATOR ae a WDCK 

ea INTERFACE BECK 
DWDCK 
PHASE FREQUENCY DASEL1 

DETECTOR DETECTOR 
66) DOFK 


TIMING 





GENERATOR 
oe 






CLV 
SERVO 
CONTROL 


a 
SCOR DEMODULATOR 
es oe 
Ses 3/3 L 
SBCR | ATT | BCON | BRAK | MUTE | TIMER] 50427 CKSEL 
cl RESET 
SBCS 
4 — bs a 







ned cl EMPHASIS DETECTOR | mrocowruTen wreRrAce | INTERFACE ee 
SBCV -— 
SBCW 
- 25)— - -(3}—6529)- - 422}— - +4} - +5) —- | - (1 ee 
CRCF EMP VSS1 VSS2 DRD PWM! PWM2 ACLR MSD MCK MLA © 


WVYSVId M9018 TVNYSLNI Ol 


YOSS300Ud TVNDIS Iuldid YSAV 1d dd 


diZZv0Sin 


SOI YOSSS9OUd GNNOS IHSIENS_LIN 
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PIN DESCRIPTION 













/0 
| DWOCK| O | Mode3 word clock to DAC |_|. SBCO_| O | Subcode Qch output 
-Pini—[-0" [oer note dang Pani cua T= —| [°° _| © | one Wer seat txts avout 
| PWM: [| 0 | Disc motor driving PWM output 1, Pch~Weh serial data output 
| PWM2 | O | Disc motor driving PWM output 2+ | | RAS | O | Row address strobe output to RAM _| 
Data input/output 2 to RAM 





as 

ce 
S | 1 | Digital filter pass select, Bypass=1 
oles 

Beles 


















DFPA 
CAS | _O | Column address strobe output to RAM _| 
Microcomputer interface serial data input I/O | Data input/output 3 to RAM 
| MCK | 1 | Microcomputer interface shift clock input | | WE | O | Write enable output to RAM 
CMA [1 | Microcomputer interface deta latch clock input | | RADi | 0 | Address outout 1 to RAM 

pe Microcomputer interface register clear input, | RAD2 | O | Address output 2 to RAM sd 

ACLR All clear=O SS timer reset = 1 |RADs_ | O | Address output 3 to RAM 

MUTE, S/S, BCON = 0 _ “become |RAD7 | O | Address output 7 to RAM 
|HFD | |_| High frequency detect |RADs | O | Address output 4 to RAM 
PHF [1 | High frequency input | SL RADs | O | Address output 5 to RAM 
FIREF | | | Current_referance |RADs | O | Address output 6 to RAM 
| TLC [| 0 | Output from slice level control | ~ | RADo_| O | Address output O to RAM 
| Vooi__| | | Power supply SV 
este | 0 | Error status 2, Error to be interpolated 
detected at C2 decoder = 





EFM frame clock duty = 50% 


EST 


C846 
C423 


CKSE 





Error status 2, Error detected at C1 
decoder = 1 


Clock output 8.4672MHz 
Clock output 4.2336MHz, duty = 50% 


Crystal selector input 
L=8.4672MHz H = 16.9344MHz 


Subcode sync output So + Si 


Subcode Q, CRC check flag output 
CROCK = 1 














2) 3 SiR 
Oo 1°O° (Oral 
FN AE OAS 
—_ 










Hi Shift clock input for serial subcode data 
Enable input of subcode T~Wch output (crystal = 16.9344MHz) 
SCOE2 eee war 
ca A ee 
O: High Z Xo___| O | Crystal oscillator output, 
[Vsse_ [| | [Ground —“—*é‘“;C*™SC*drSCédL:‘'ss)’—~=S | st =| Ground 
|SBCW | O | Subcode Weh output Dork | 0 | OSC frame clock output 
|SBCV [0 [ Subcode Vch output 7.35kHz, duty = 50 % 
| SBCU[ 0 | Subcode Uch output = “ss ——C‘iY|: SL DO | (OO | Serial data output to DAC 
| SBCT | O | Subcode Tch output —C~édT' Ss |_ WCK_|_O_| Wood clock to DAC or APTL clock | 
| SBCS_| O [| Subcode Sch output ——C*dT' Ss L_LRCK_| 0 | Lich/Rech clock to DAC or APTR clock _ 
| SBCR | O [ Subcode Roh output ss —C—Cté‘Y; «SC LLOSCK_| O | Data shift clock to DAC 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 



















| Symbol | Parameter | Conditions, =| Ratings | Unit_| 
| Voo-Vss | Supply voltage 08 + 7.0 
(Re = 0 Q) 
[Ve [| Pull up voltage Ve SV AMA Re | OV | 
| Tonr | Operating temperature t= TO OT 

Power dissipation | 





RP : Pulling up resistor 


RECOMMENDED OPERATING CONDITIONS 


a Applied Limits a 
5. 















Voo___| Supply voltage | 8 OT | VI 
| Vivi | Hightevel input voltage 1 | 2) 05] = | Vo | OV 
[Vine | High-level input voltage 200 | V0.7] = | Vo | Ve 
[Vir | Lowlevel input voltage 1 | |) ss |= Woo 90.08] 
| Viz | Lowlevel input voltage 200 | ss |= Vo 80.37 OV 
eee ee OO | Mii 
ee ee 1 





Note 1. Applied pin 
1) DASEL1, DFPAS, DASEL2, CKSEL, TEST 
2) HFD, SCOE1, SCOE2, SCCK, MSD, MCK, MLA, ACLR, RDB1~RDBa 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vop = 5V, unless otherwise noted) 


pin circuit 











Min | Typ | Max 






| Voo___| Supply voltage Ta =~ 10~+70T | tt | 85 | 50] 55 | 

fo [oman ___—eecagmanre [2 [- [| | 
fyvco = 8.6436MHz 

| Vou | High-level output voltage | Vo =4.5V, lon=-0.8mA | 3) | 3 | 35] - | = | V_| 

| Vor___| Lowlevel output voltage | Vop=4.5V, la =0.8mA | 3) | 3 | = | - [| 04 | Vv | 

Vin=4.5V [eee eee ee eee See 

La Se ea 

Vou=4.5V eae ee ee 

ees 

mG a 

, ee . 

Free running frequency 6 


Note 2. Applied pin 
3) Output and input/output pin except Xo, TLC, LPF 
4) Input pin except XI, IREF 
5) RDB1~RDB4, SBCP~SBCW 
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TEST CIRCUIT 


IOH or IOL VbD1 


<_— 


TESTED PIN TESTED PIN 


ViIH_ or VIL 


VDDB2 


fVCO 
| TESTED PIN (FREQUENCY) 
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FUNCTIONAL DESCRIPTION 
1. Data slicing/PLL 
The M50427FP has an analog front-end for incoming EFM 
(HF) signal. Using CMOS-Analog technology, the front-end 
comprises an automatic slice level control circuit and EFM- 
PLL circuit with internal adjust-free VCO. The HF signal is 
sliced by the HF comparator and a DC level is feed back 
from TLC to HF through the external CR. If HFD goes High 
because of a defect an disc, then TLC froms off and holds 
the DC level. The block-diagram shows the analog front-end. 
EFM-PLL extracts the EFM clock signal from the HF signal. 
The PLL circuit has a phase/frequency comparator providing 


BLOCK DIAGRAM (Data slicing/PLL) 







HF COMPARATOR 


HF SIGNAL 0-4 ) 
HF 


HFD 
) 





© 
HF COMPARATOR 
TIMER 
CURRENT TLC 
SOURCE LPF 
COTROL VCO 


EFM DATA 


the M50427FP with a wide capture/lock range. There is no 
need to adjust the VCO. LPF is the charge-oump output and > 
same-time control voltage input to the VCO. LPF froms off 
state if HFD goes high. 

IREF is the reference current input used to determine the 
current of charge pumps of TLC and LPF, operating point 
of HF comparator and VCO free running frequency. If IREF 
is connected to a noisy power supply through a resistor, 
VCO is modulated and the error-rate increases. Therefore, 
power supply noise at IREF must be held to a minimum. 






LOW FREQ 
LIMITTER 


| 1/2 


EFM Clock 


SYNC. 
PROTECTION BLOCK 






to EFM DEMODULATOR 
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(1) Automatic slice level control 







M50427FP 


C2 
i C1 : 0.0022 uF 


C2071 ar 
R: 33k Q 
Vin: HFO.5VP—-P Min 


The slice level control circuit is formed by connecting a 
resistor and capacitors to the HF (High-Frequency signal 
input) pin and TLC (slice level control output) pin. 


(2) PLL 


R3 






Ro EST2 





LPF  450427FP 


C1 


ie C1: 2200pF C3:1uF 


C2705) 5: 40F 
R1: 1kQ 


R2:2.2MQ 

R3: 1kQ 
Since the adjustment-free VCO is built in, the adjustment-free 
PLL circuit can be formed by connecting a resistor and 
capacitors to the LPG (low-pass filter) pin. 


(3) Reference current 


5V 


M50427FP 
[REF 


R: 51k Q 


Connect the resistor between the IREF pin and Vpp to set 
the reference current that determines the current values of 
the TLC pin and LPG pin, the comparator operating current 
of the slice level control circuit and the VOC free-run 
frequency. 


2. Demodulation/Decoding 
(1) Clock generator 


CKSEL = High 
X'tal : 8.4672MHz 
C1 : 30pF 
C2: 30pF 






M50427FP 






XO Xl 


or 
CKSEL = High 


C1 C2 (tal » 16.9344MHz 
C1? 1 5pF 


C2: 15pF 


(a) The oscillation circuit can be formed by connecting the 
X'tal osillator (8.4672MHz or 16.9344MHz) and load 
capacitors to pins Xi and Xo. 







M50427FP 


Xl 





1 OOOpF 


— 


8.4672kHz Vin > 1VP-P 
or 16.9344MHz 


b) When the system contains a clock (8.4672MHz or 16. 
9344MHz), the clock can be input to pin X via a 
capacitor without using the X’tal oscillator. 


lf the input signal is the logical level, the capacitor is not 
necessary. 
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(2) Frame Synchronization 
The EFM | signal 
demodulation circuit at frame level. The block diagram shows 


is demodulated by synchronizing the 


this frame synchronization control part. 


EFM—>SYMBOL 


23 BIT S/R 


| 
CONTROL 
| WINDOW 


ASYNC. FRAME 
COUNTER 





Fig. 1 Frame synchronization block diagram 


The generating condition of the counter reset signal 
(Reset) in the EFM timing generator part is indicated as 
follows : 

Reset = Sync * Tfs + Syne * Window 
* : Logical product 
+ : Logical sum 
Syne. : Synchronizing signal 
Tfs : Detection signal of synchronizing signal 


space = 588 
Window : Window signal + /ck 
In the synchronous. state, Sync and Tfs_ generate 


simultaneously and Sync comes to the center of the window. 
At this time, 1 is output to the SYCLK pin. 


(3) Subcode demodulation . 
Among data converted from 14-bit EFM signals to 8-bit 
symbols, subcode P, Q, R, S, T, U, V and W are output to 
pins SBCP - SPCW When the 
synchronizing patterns SO or S1 are detected as the 


respectively . subcode 


synchronizing signals of the subcode data, the synchronizing 
signal are output to the SCOR pin. The pins SBCP-SBCW 


EFM TIMING GENERATOR 


WINDOW 
ENERATOR 


© 
PLL CONTROL SYCLK 


are a Three-State output system and control the output by 
4-bit through two external pins SCOE1 and SCOE=z. 


SUBCODE DEMODULATION 





~A CRC check is made for the Q channel data and if the 

data is correct, 1 is output to the CRCF pin. Whether or not 

there is emphasis: is output to the EMP pin. The subcode 

data is not only output in parallel but also can be obtained 

serialy via pin SBCP by inputting a clock to pin SCCK. 
Fig. 2 shows the timing of each signal. 
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SCOR x VALID 


44t 





97 98 1(S0) 


| : 
SCCK ! j | { | { | [ | h | i | A | 
| 
EFFK | | 


| 
| 
| | 
| | 
1 4 44¢ 


Notes 3. Subcode block No. in the EFM data 
4. t: Oscillating frequency (VCQ) 
(Average : 1/8.6436MHz = 115.7ns.) 
5. When input to SCCK is more than 8ck, SBCP becomes 0. 


Fig. 2 Subcode output timing 
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(4) RAM interface/CIRC decoding . . 
A 64K/256K dynamic RAM is used as the external memory 
for temporary storage process CIRC decoding (C1 decoding, 
C2 decoding, unscramble and de-interleave) and output 
interpotion. 

By using a 64K/256K RAM, jitter is absorbed up to +8 
frames (max.). | 

Fig. 3 shows the timing for reading from and writing to 
the RAM. | 


Timing chart 


In CIRC decoding, double error correction is done for both 
C1 and C2 decoding. When correction is not possible, 
average interpolation or pre-hold interpolation is performed. 
Error states which are detected during, decoding are output 
to pins EST1 and EST2. 

When an error is detected by Cl decoding, 1 is output 
to pin EST1. When an error word is judged un-correctable 
by C2 decoding, 1 is output to pins EST2. 

The output timings for pins EST1 and EST2 are as follows: 


DOFK | | | | | 


EST1 i | | 


ERROR DETECTED FRAME BY C1 DECODING 


WDCK | | | | | | | | | 


| 
| 
{ 
{ 
| 
| 


| 
| 
| 
EST2 | | 
| 
| 
| 
| 
| 


I | 
| I 
| { 
| | 


i 


D0 X_XAK====A_KAN == =A_AA AAAS 





INTERPOLATED WORD 
' 


WHEN, DFPAS = 1 
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(a) Symbol data/flag, read/write timing 


! ! i T =1/8.4872MHz 
2440 4ne 


RADo~7 ROW COLUMN 1 COLUMN 2 


| 
| 
RDB1~4 | ! ! 
| 


| 
DATA 1 DATA 2 READ DATA 


(b) C1/C2 flag, read/write timing 


RADO~7 ROW COLUMN 


fy DATA WRITE DATA 
] 
| 
| 
| 


DATA } READ DATA 


RDBi~4 


Fig. 3 RAM interface timing 
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_ 3. Microcomputer interface 

CLV servo, MUTE and ATT system control is done by serial 
command from the microcomputer. The timing, and names 
and functions of each control register are as follows: 


Timing chart 


wo 0 Xo X® KX eX Xe Ke KO 
MLA . | | 


@ DUMMY (Don't care) x 
@ S/S(START/STOP) register. start =1 
@ BCON(BRAKECONTROL) register. enable = 1 
@ BRAK(BRAKE) register. brake = 1 
@ ATT(ATTENUATE) register. —12dB = 1 
® MUTE register. , mute = 0 
© S/S timer reset register. reset = 1 
@® IC code. _ _M50427FP = 1 
T T 





t min * 500ns 
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Function of Interface resisters 


Nee 


DUMMY PDO 2C8IO et cee art en lee on Se te tN ee 
S/S Controls START/STOP of the DISC MOTOR DISC MOTOR 0 by ACLR 
(START/STOP) | disk motor STOP (OFF) START (ON) - 
BCON Determines if BRAKE control is BRAKE is controlled 













=o 
Zz 
Oo 


Oo 





: 


BRAK | BRAKE OFF When 
(BRAKE) sacle ial (MOTOR OFF) Se neeery BCON = 1 
ATT (ATTENUATE) | Sets attenuation (—12dB) OdB — 12dB When MUTE =1 
MUTE 0 by ACLR 


S/S Resets the S/S timer which sets the ; 3s 

fimencteset time of KICK and BRAKE to 0.3sec | -/> timer enable | S/S timer disable | 1 by ACLR 
Distinguishes the command to O is code for 

sai the M50427FP |= _| Becutng command | 0% 

















O.3sec. timer disable 
CLV (without O.3sec. KICK) 


o ‘ ore 


The following is example of the most simplified system 
control sequence. 


0.3sec. BRAKE—> STOP Ot 0: 0: O07 


*x The blanks mean “Don't care”or that other commands can be 
used simultaneously. 


|MoTOR OFF CT COT J ofototojt| 


Examples of system control are as follows : When the M50427FP detects whether the number of 
rotations is 2/3 that of the normal play state and outputs 
. the disk rotation deterioration signal to the DRD pin. 
Register name The rotation of the disk can be correctly stopped by 
means of the following stop sequence. 
x 8 
Operation =i S ~ 8 
Bla|o| a © 
©|1O/@|@ ® Register name ® 
fee es Bae, eee ee el a |O : 
PIMOS en atria ea cee Te tees esel > : 
AMM es tae eee eee a tae ed 2} |ziyl. jm | 
Poaseckick>clv_—~| 'it] ‘| eee 3/2/8/<|E| ble 
[ 0.3se0.8RAKE>MOTOR OFF [O]O| ee al clelalolelele 
BEA ee RA eee oA] OONEL ONE 
PBRAKE 2s OTA) OOO Ty 
3sec. aes 
fos OO LS 
Pel et Opa 


To re-initiative the microcomputer interface register, after 
power supply on, execute ACLR (M50427FP clear). 
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4. Digital filter 
The sampling frequency of the data is coverted from 44.1 
kHz to 88.2kHz by the digital filter. | 

The filter is a 27-tap FIR phase linear filter and includes 
an overflow limitter. 

The digital filter can be by-passed by means of the DFPAS 
pin. At this time, all the D-A interface timing signals are 
changed according to the sampling frequency (44.1kHz). 

Fig. 4 shows the characteristics of the digital filter. 


Gain (dB) 


5. Interface to the D-A converter 

The interface to the D-A converter is via the MSB first or 
LSB first serial data and timing signals. Interface mode 
selection is done by the DASEL1 and DASEL2. The data and 
the timing signals are as follows : 10k 20k 30k AOk 


ace DSCK | WDCK | LRCK | DWDCK 


Word L/R 
clock clock 


frequency (Hz) 






© 









an 
clock 


| 


Gain (dB) 
| 4 


0 
J 
- 
3 
4 
<s 5 
6 
ae 
8 
Q 
0 


| 
—s 


Fig. 5 (a) shows the timing diagram of modeO and mode2 
(without interpolation). 
Fig. 5 (b) shows the timing diagram of model. frequency (Hz) 





Fig. 5 (c) shows the timing diagram of modez2. 


Fig. 4 Frequency characteristics of the digital filter 
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(a) Mode 0/2 


DO OSE EEROOODOOOROH LEER REROEOOROOOEOH 











DSCK 
LRCK 
WDCK 


| DFPAS | DO | DSCK | WDCK | LRCK 









2fs 4.23MHz | 176.4kHz | 88.2kHz 
MSB word Len 
ist =a clock Clock 







2.12MHz | 88.2kHz 44.1kHz 
eb word L/R 
1st _f- clock clock 


(b) Mode 1 





DO OC OOOO EEEO LETRA DOOR 


DSCK 


WDCK 
(APTL) 





LRCK 
(APTR) 





L=ch 


WDCK LRCK 

DFPAS ee DSCK | caPTL) | CAPTR) 
— 88.2kHz | 88.2kHz 
APTL APTR 

a 44.1kHz | 44.1kHz 
APTL APTR 






Fig. 5 DAC interface timing 
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(c) Mode 3 
DO CX MSB_____giagisyi2QriioxoXeX7 XoXo K4NsR2ReR == MSB_—_—_—Si aioe 2X MOK KS X7NGNSNAN3K2) 


DSCK 


DWDCK 


‘WDCK 
(APTL) 


LRCK 
(APTR) 


WDCK LRCK 
DSCK | (APTL) | (APTR) | DWDCK 
4.23MH2 | 98.2kHz | 88.2kHz | | es 
ff apte APTR ve 
2.12MHz | 44.1kHz | 44,1kHz et 
ff ate APTR ect 





Fig. 5 DAC Interface timing 


6. CLV servo control 

CLV servo control circuit operates using two signals. The 
first is the frequency difference of EFM clock and X’tal clock. 
The second is the phase difference of write frame address 
and read frame address of external, 64K/256K RAM. The 
M50427FP has CLV servo control circuit internal phase 


compensated. 


1+ * CLV waveform * CLV waveform duty ratio 


DUTY RAT 
PWM2 | DUTY RATIO . ane 


___WPWM2 — WPWMI 
PWM1 WPWM2 + WPWM1 


-8 frames 


frames 
22.7 us (44.1kHz) 
read frame address 


—write frame address 


* PWM waveforms 





Fig. 6 CLV waveform 





MITSUBISHI 
5 - 40 (AELECTRIC 


MITSUBISHI SOUND PROCESSOR ICs 


M65820FP 


CD PLAYER DIGITAL SIGNAL PROCESSOR WITH BUILT-IN MEMORY 





DESCRIPTION ; 
The M65820FP is a CMOS IC developed for compact disc (CD) sound reproducing 


applications. It has memory, adjustment-free PLL, error correction circuitry, etc. and is used 
in a CD digital signal processing section. 
Applications include also CD-ROM and CD-G, as well as CD-DA. 


FEATURES 

M Adjustment free EFM-PLL circuit (built-in VCO) 

M@+8 frames jitter margin 

Mi Easy-to-handle CLV servo commands 

W Built-in memory for interleaving 

Mi Subcode parallel/serial interface 

Wi Selection available from 2 times and 4 times over sampling 
M1iSbit output available (with 4 times oversampling) 

Mi Dual DAC output available (with 4 times oversampling) 





RECOMMENDED OPERATING CONDITIONS Outline 80P6N-A 


Supply voltage ranges st Vop = 4.5~5.5V ; 0.8mm pitch QFP 
Rated supply voltage ec cee cece new ee reese rer eser erase seaseees Vpp = 5V ¢ 0.0mm x 14.0mm x 2.8mm) 
Rated power dissipation a ribie.a ie 0a ee e400. wile bi lo.0 Sie oiaia 6-0 6 O8'k Creraie ere Sia cere 1 OOmW 


M65820FP 


DIGITAL 
AUDIO 
INTERFACE 


EFM DIGITAL 
E-MODULATOR FILTER 


~  32kSRAM 
DIGITAL 


SERVO 


C4 
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PIN CONFIGURATION 


Vv ee 
ruo vw _ Dou em Vv 
FFEeER aoOoe sg PES sg 
—<ezHazRGRBLlBSxkb4¥SBL 
BO Ol 7Slt7 7767 S747 SH 7217 1 FOS SI6SI6 766/165} 

EMP [7 | 64] DOFK 













VoDD1 


PWM2 EST) 
DOTX EST2 


ACRCY 60] RT15 
TEST1 16} RT14 
DOBSEL 58} RT13 


RT12 


DASEL2[9] NC 
DASEL3 RT11 
DASEL4 = RT10 
MSD oi RTs 
MCK 8 RTs 
MLA a RT7 
ACLR RT6 
HFD 49] RTS 
HF 48] RT4 
IREF 47] RT3 
TLC NC 
LPF 45] RT2 
LOCK/DRD 44] TEST2 
SYCLK RTI 
Vob2 SBCP 
DRD SBCQ 


Outline S8SOPEN-A 


NC: NO CONNECTION 
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Jle.LOA TA ~~ 
IHSISNS_LIIN 


Ev -G 














RT10 RT11 RT4 
RT9 RT14 RT6 
RT8 RT13 RT2 RT5 EST 
TEC Vob2 LPF RT15 | RT 45 | RT | RT1 | RT7 | ~~ EST2 VoD1 
19)— - 20 (4915 1}462}- - 461} - —-—63 - 





a G@ISICIEIETENSICIENESCIGIG 
Tt pei 


| 
HF : HF 
I 
es 


IREF aie 


eae 
Cpt O—*n es 
HFD 


DIGITAL 
x INTERFACE 









STATUS 







2FS/4FS 
DEGITAL 










CIRC DECODER INTERPOLATION 










SYCLK 22 ante ee 
PL) Seer pT a 
DAC |. WDCK 
EreK 8 INTERFACE ee a 
ee 


64) DOFK 
67) C423 
TIMING [Eee 


GEN. 
hs XO 
foie Es At 


16) Fsck 
MICROCOMPUTER INTERFACE 


pe : 
5/8 | 65820 68) CKSEL 
5 oon lone 
f oe 
1, Lh be 2S bod pee 















SERVO 
CONTROL 


Y35LSIO3Y 
D AqGOOENs 









TEST 
CONTROL 


SCINT CRCF EMP VSssi Vss2. DRD LOCK/ PWM1 PWM2 ACLR MSD MCK WLA TEST: TEST2 
SQRCK SQRD DRD 


ia FILTER | DASEL4 
frees tT th “a 
ea Be DLRCK 


WVYSVId HO01d8 TIWNYALNI Ol 


AYOWSW NI-LTINE HLIM YHOSS3S90"d TVNDIS IVLISICG HSAV 1d dD 


dij0cssgiNn 


SI HOSSADOUd GNNOS IHSISNSLIW 
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CD PLAYER DIGITAL SIGNAL PROCESSOR WITH BUILT-IN MEMORY 


PIN DESCRIPTION 


/0 







Name 


PWM2 


x< 


ve 


Data bit select 18-bit = 1 : 


DAC interface format select 2 
DAC interface format select 3 


DAC interface format select 4 
Microcomputer interfece serial data input 


L 
DASEL1 
DASEL2 
DASEL3 
DASEL4 


UIisnl>ivo vim 
= O|m|S/Slsi=|s 
0 DIAS a 

m 






a 
© 
A 


MLA 
L Microcomputer interface register clear inpu 
High frequency signal detect 


| High frequency signal input 
| [ 1 | Current refernce 
TLC | © | Output from slicon level control 
Lock/oR0_ | _O | Lock status/Dise rotation down signal_output_| 


Disc rotation down signal output. 


Rew 

fade 

etl 

| O | EFM frame clock output duty+50% 
Oe : 
S 
EO 





EFFK 


Interrupt output of subcode Q 
Subcode O register output 


SQRCK 
SCOR 


Subcode Q register 


DIM WY Pe mi} 

3/S/3/ 2/5 |<|8)2 al ale 
“TN 

ols wee D 





Microcomputer interface shift cloc input 


mM 


2 es 


ubcode Och output 














Subcode Pch output 

}sace | 0 Pch~Wch serial data output 
|RT: | O | For internal RAM Test 
| TEST2 | | | Test control input Normal=0 or open 
| RT2 | © | For internal RAM Test 
|NC | - | NO CONNECTION = sd 
| RTs | O | For internal RAM Test Cd 
| RTs | O | For internal RAM Test 

RTs | O | For internal RAM Test Cd 
| RTs | O | For internal RAM Test Cd 
|RT7 | O | For internal RAM Test id 
|NC_ | - | NOCONNECTION = Cd 
| RTs | O | For internal RAM Test sd 

RT | O | For internal RAM Test , 
| RTio | O | For internal RAM Test Cd 
| RT| © | For internal RAM Test Cd 
|RT12 | O | For internal RAM Test 
|RTi3__ | O | For internal RAM Test i 
| RT14__ | O | For internal RAM Test 
| RTis | © | For internal RAM Test 
este | 0 Error status 2. Error to be interpolated 

detected at C2 

| EST: | © | Error status 1. Error detected at Cl 














ee ole oe eee. rystal selector input 0: 16.9344MHz 
CROCK = 1 1: 8.4672MHz 
DFSEL | 1 | DF Attenuate selector input 1:-0. 63dB 0:0dB 
= See 
| Vss2_ | | [Ground OV feedback resistor 
SCOE2 ci | Xo___| 0 | Crystal oscilLatoor output 
QO: High Z | DOr | O | Dual DAC Reh serial data output 
fem | [pmgrer rome orem | Fi ee ee ——— 
Q : High Z | DSCK | O | Data shift clock to DAC 
| SBCW | O | Subcode Wh output | SE LRCK | O | Lch/Rch clock to DAC or APTR clock 
| SBCV_| O | Subcode Vch output |S | DO2 | -O | Dual DAC Reh serial data output 
| SBCU_[ O | Subcode Uch output | SOCK | O | Word clock to DAC or APTL clock 
| SBCT | O | Subcode Tch output |DLRCK | O | Loh/Rch clock 
| SBCS__| O | Subcode Sch output PAPTL | O | DAC sampling clock Lech 
| MSD | O | Subcode Rch output | APTR | O | DAC sampling clock Reh 
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ABSOLUTE MAXIMUM RATINGS (Ta= 25°, unless otherwise noted) 












-eeWss | Suopty wots 
input voltage 
[Vo | Output voltage ss Vo Von TV | 
[Ve || Pullup voltage | eV 2mA Re OV 
| Toor | Operating temperature | = 10 70 
| Teta | Storage temperature | E40 +125 TO 
[Pa | Power dissipation 





RP: Pull up resistor 


RECOMMENDED OPERATING CONDITIONS 







WM 
< 
3 
= 
o 
U0 
o 
“ 
0 
3 
® 
roma 
@ 
“™ 
@ 
an 
c+ 
2 
Oo 
D> 
a. 
i: 
Oo 
S 
a 
Be 
D 
52 
® 
Q. 
=< 
dS 
4 
< 
Do 










Max 
| Von [Supply voltage | s—“‘(‘(C‘*dLSC‘és 45 | 5] 5H] OV 
|View | High-level input voltage 1 | CST) 80.5] - | V0 
| Viw2_ | High-level input voltage 20 | Cd) 0.7] - =| Yoo | VC 
| Vir | Lowdevel input voltage 1 | CT) ss | = Noo #008) OV 
| Viz _| Lowlevel input voltage 200 | CidC) S| Vs | = [V0 90.37 OV 
| fosc___| Oscillation frequency (Xtal) | = 8 TM 
pt = | 864 Me 


Note 1.Applied pin 
1) DASEL1~DASEL4, ACRCY, DOBSEL, CKSEL, TEST1, TEST2 
2) HFD, SCOE1, SCOE2, SCCK, MSD, MCK, MLA, ACLR, SQRCK 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vop = SV, unless otherwise noted) 


















|Voo__| Supply voltage | Ta =~ 10~H+70T = | | ct | 45 | 50] 55 | UV 
ie fommores ————fsctgmars Te | 
fvco = 8.6436MHz 
ve.__| Lowievel output voltage ___Vop=4 ¥. o.= O8mA 19-3 {= 
High-level_intput_current Nip A OV ea | A ee 
Fu | Low-level intput current | MH OSV CC | AT A - 
FlozH | Off state high-level output current | VoH=45V | OS) | S| 
Vor = 0.5V LS See 
oe Virstov TT 
Pes uRnine eae) |Vupr=25V 00 | 
Mer=40V CT Cd 8.0 | 





Note 2.Applied pin 
3) Output and input/output pin except Xo, TLC, LPF 
4) Input pin except XI, IREF 
5) SBCP~SBCW 
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TEST CIRCUIT 


JOH or TOL 


<—___ 


VIH or VIL 


fvco 
(FREQUENCY) 
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FUNCTIONAL DESCRIPTION 
1. Data slicing/PLL 
The M65820FP has an analog front-end for incoming HF 
(EFM) signal. Using CMOS-Analog technology, the front-end 
comprises an automatic slice level control circuit and EFM- 
PLL circuit with internal adjust-free VCO. The block-diagram 
shows the analog front-end. The HF signal is sliced by the 
HF comparator and a DC level is feed back from TLC to 
HF through the external CR. If HFD goes High because of 
a defect an disc, then TLC time off and holds the DC level. 
EFM-PLL extracts the EFM clock signal from the HF signal. 
The PLL circuit has a phase/frequency comparator providing 


BLOCK DIAGRAM (Data slicing/PLL) 







HF COMPARATOR 


HF 
SIGNALOT i 


a 
eo 


HF COMPARATOR 





O 
‘| CURRENT TLC 
SOURCE LPF 
CONTROL VCO 


EFM DATA 


TO EFM DEMOCDULATOR 


the M65820FP with a wide capture/lock range. There is no 
need to adjust the VCO. LPF is the charge-pump output and 
same-time control voltage input to the VCO. LPF froms off 
if HFD goes High. 

IREF is the reference current input used to determine the 
current of charge pumps of TLC and LPF, operating point 
of HF comparator and VCO free running frequency. If IREF 
is connected to a noisy power supply through a resistor, 
VCO is modulated and the error-rate increases. Therefore, 
power supply noise at IREF must be held to a minimum. 





LOW FREQ 
} LIMITER 





TIMER 


FREQ 
DET, 


SYNC. PROTECTION 
BLOCK 


EFM CLOCK 
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_ (1) Automatic slice level control 







-HF SIGNAL———+ 


C1 
M65820FP 


C1 : 0.0022 uF | 


C2: 0.022 uF 
R: 33k Q 
Vin: HFO.5VP—P Min 
The slice level control circuit is formed by connecting a 
resistor and capacitors to the HF (High-Frequency signal 
input) and TLC (slice level control oputput) pins. 


(2) PLL 







M65820FP 


C1 


C1 : 470pF 
C2:0.15 uF 
R1 : 2.2k Q 


Since the adjustment-free VCO is built in, the adjustment-free 
PLL circuit can be formed by connecting a resistor and 
capacitors to the LPF (low-pass filter) pin. 


(3) Reference current 





M65820FP 






IREF 


R: 100k Q 


A resistor must be connected between the IREF pin and Vop 
in order to set the reference current used in determining the 
- current values of the TLC pin and LPF pin, the comparator 
operating current of the slice level control circuit, and the 
VCO free-run frequency. 


2. Demodulation/Decoding 

The EFM signal converted to logic level and the EFM clock 
extracted from the EFM signal are input to the demodulator 
and decoder block. 

The EFM demodulator must be synchronized to the EFM 
clock. The decoder uses the clock from the X’tal oscillator. 
Jitter between the EFM signal and output of the decoder 
is absorbed by external RAM. 

(1) Clock generator 







M65820FP 


CKSEL =H 

Xtal : 8.4672MHz 
C1 : 30pF 
C2 : 30pF 

or 

CKSEL =L 

X'tal : 16.9344MHz 
C1: 10pF 
C2: 10pF 


XO XI 


TP 


(a) The oscillation circuit can be formed by connecting a X’tal 
oscillator(8.4672MHz or 16.9334MHz) and load capacitors 
to pins Xi and Xo. 










M65820FP 
a 8.4672MHZ 


noeper i 944MH 
Vin> 1VP-P : 





— 


(b) When the system contains a clock (8.4672MHz or 16. 
9334MHz), the clock can be input to pin Xi via a capacitor 
without using the X’tal oscillator. If the input signal is 
logic level, the capacitor is not necessary. 
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(2) Frame synchronization 

EFM demodulating is done by Programmable Logic Array 
Conversion table. The demodulator must be synchronized to 
the EFM signal for each frame. The frame sync protection 


EFM — SYMBOL 


23bit S/R 


circuit holds the synchronization ever if the sync pattern is 
lost and prevents false synchronization of the demodulator 
when bit-slipping or mis-synchronization occurs. 


EFM TIMING GENERATOR 


WINDOW 
GENERATOR 


SYNC. 
CONTROL 


Fig. 1 Frame synchronization block diagram 


The generating condition of the counter reset signal 
(Reset) in the EFM timing generator is indicated as follows: 
Reset = (Sync * Tfs) + (Syne * Window) 
* : Logical product 
+ : Logical sum 
Sync : Synchronizing signal 
Tfs : Detection signal of synchronizing signal 
space = 588 
Window : Window signal + 7ck 

In the synchronous state, Sync and Tfs_ generate 
simultaneously and Sync comes to the center of the window. 
At this time, 1 is output to the SYCLK pin. 

Frame sync status is output to the SYCLK pin. The 
SYCLK output includes some bounce when the sync pattern 
is lost because of a defect an disc. Hence, there is a need 
for debouncing the sync status signal to monitor by the 
system control microcomputer. 


ASYNC 
FRAME 
COUNTER 


Pil: 
CONTROL 





LOCK/DRD pin outputs DRD signal (see Sec. 3) when the 
disnotor is braking by command from microcomputer. The 
following pages contain the block diagram and the output 
timing. 








EFM CKO DRD 


2/3DET. 
OSC CKO 


INTERFACE BRAKE 
REGISTER TQ MICROCOMPUTER 


1/16 EFFK 1 LOCK/DRD 
O 











This debouncing is in the M65820FP by monitoring the SYNC operas Pa 
frame sync status at 1/16 EFM frame clock intervals and | 
then outputting the result to the LOCK/DRD pin. If the ne 
monitored status is locked then output is High, Eight. 

Unlocked outputs becomes Low. BRAKE 
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(3) Subcode demodulation 

Among data converted from 14-bits EFM signal to 8-bits 
symbols, subcodes P, Q, R, S, T, U, V and W are output to 
pins SBCP-SPCW repectively. When the subcode synchronizing 
patterns So or Si is detected as synchronizing signals of 
subcode data, the synchonizing signals are output to the 
SCOR pin. 

Pins SBCP-SBCW are a Three-State output system 
controlled by pins SCOE:1 and SCOE2 as shown in the table 
below. 

A CRC check is deve for the Q channel data, and if the 
data is correct, a 1 is output to the CRCF pin. The EMP pin 
displays whether or not emphasis is present. The subcode 
data is not only output in parallel, but also can be obtained 
serially via SBCP, by inputting a clock to SCCK. 

Subcode output timing are shown Fig. 2. 





SUBCODE DEMODULATION 
oC0E) SBCP |SBCQ|SBCR|SBCS|SBCT |SBCU|SBCV 
g 
1 









| 
| 0 | Highimpedance | Highimpedance _| 
pO | P| QatR{S | _Highimpedance | 
ah 
a Oh ST 
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SCOR x VALID 


| 
A4t 





97 98 1(So) 2(S1) 3 4 


SBCP CP XoKRKSKTXY KY] (Note 5) 
| 
l 
EFFK | ! 
| 


| | 
| 
1 44t 


Note 3. Subcode block No. in the EFM data 
4. +: Oscillating frequency (VCO) 
(typically : 1/8.6436MHz = 115.7ns.) 
5. When input frequency to SCCK is more than 8ck, SBCP becomes 0. 


Fig. 2 Subcode output timing 
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(4) Subcode Q register 
Subcode Q-channel data are output to SBCQ pin. 

The M65820FP stores the Q data in an 80-bit shift 
register. If CRC is OK, the system control microcomputer can 
access the Q data from the SBCQ pin by inputting the read- 
out clock to SQRCK pin. If the CRC check is OK, the 
M65820FP outputs the interrupt signal to the microcomputer 
from SCINT, synchronized with SCOR (Subcode sync) signal. 


Timing chart 





LSB<—> MSB° LSB<-> MSB 
8-bits 8-bits 


READ DATA <10ms 
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(5) CIRC decoding 
A 32K-bit Static RAM is needed as internal memory for 
temporary storage to process CIRC decoding (C1 decoding, 
C2 decoding, unscramble and de-interleave) and output 
interpolation. By using a 32K RAM, jitter is absorbed up to 
+8 frames (max.). 

When CIRC decoding, double error correction is used for 
both C1 and C2 decoding. 


Timing chart 


When correction is not possible, average interpolation or 
Error states detected 
EST1 and EST2. 
deoding, a 1 is output 
judged imcorrectable by 
C2 decoding, a 1 is output to pin EST2. 

The putput timings for pins EST1 and EST2 are as 
follows : 


pre-hold interpolation is perfomed. 
during decoding are output to pins 
When an error is detected by Cl 


to pin EST1. When an error word is 


DOFK | | | | | 


EST1 ! | | 


| 
ERROR DETECTED FRAME BY C1 DECODING 


WDCK | | | | | | | | 


| 
‘ | 
| 
I 
Ee ee 
I 
| . 
| 
| 
| 


aL 


D0 KAMA ====A_KAK AAA AA EG 


afte MITSUBISH 
MCELECTRIC 


| 
INTERPOLATED WORD 
! 


WHEN, DASEL3 = 0 
DASEL4 = 1 
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3. Microcomputer interface 
CLV servo, MUTE, and ATT system are controlled by serial 
commands from the microcomputer. 

The timing, names, and functions of each control register 
are as follows: 


Timing chart 
WiLA eine ere ee aa oie: 


© DUMMY (Don't care). X 
@ S/S (START/STOP) register. start = 1 
@ BCON (BRAKECONTROL) register. enable = 1 
@ BRAK (BRAKE) register. brake = 1 
@ ATT (ATTENUATE) register. -—12dB = 1 
© MUTE register. muting = 0 
© S/S timer reset register. reset = 1 
@ IC code. M65820FP = 1 





t min: 500ns 
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Function of microcomputer Interface registers 
egiste] 5 7 
Gas eee fee ee es 


| © [DUMMY | Don'tcare 
[© | Ganconra | ercesay oS | oaks oom | Sate we |° oy AER 
[| ® [fence | owas ores | hoo oe 


ATT (ATTENUATE) | Sets attenuation (—12dB) — 12dB When MUTE = 
MUTE = dB 0 by ALCR 


S/o Resets S/S timer which sets time of , es 
ce tee KICK and BRAKE to 0.3sec. S/S timer enable S/S timer disable 1 by ALCR 
Distinguishes command to O is code for 


pS) 





Zz 


© 


S) 


© 





Examples of system control are as follows : When the M65820FP detects that the number of rotations 
is less than 2/3 that of the normal play state, it outputs 


the disc rotation deterioration signal to the DRD pin. By 
Register name 


using this signal in the following stop sequence, the disc can 
be correctly stopped. 






Operation 





Register name 


||| QIC code 


MUTE 
ATT 
0.3sec.KICK > CLV 
0.3sec.BRAKE—MOTOR OFF 
BRAKE 
MOTOR OFF 
0.3sec. timer disable 
MOTOR off (without 0. 3sec. BRAKE) 
CLV (without 0.3sec. KICK) 1 
The following is example of the most simplified system 
control sequence. 

STOP 

O0.3sec. KICK CLV 

PLAY 

FF/FR 

PLAY 

O0.3sec. BRAKE STOP 


* The blanks mean “Don't care”or that other commands can be 

used simultaneously. 

* KICK period can be extended by repetition of start procedure. 

* Software developed on the M50423FP can be utilized on the 

M65820FP (fully compatible). 

* Software developed on the M50422P/M50427FP can be utilized 
on the M65820FP (upward compatible). However, when using this 
software, the following functions on the M65820FP are not available: 
subcode OQ-register, subcode Q-interrupt signal LOCK/DRD output. 









Operation or 
u-COM Operation @1@/6 


©|O 
PPLAY, Ct Off ott fort 
}BRAKE Olt Ofolol 1 
| (AFD: H checking by microcomputer) 


(HFD : H checking by microcomputer) 


(Measuring toro (ORD :O—1) after BRAKE start 
(Stop HFD checking and) additional BRAKE time 2 x toro 
MOTOR OFF OW On Os) On 71.) 


The DRD signal is output to both the DRD pin and also 
the LOCK/DRD pin during the braking period. 

To reset the microcomputer interface register to the initial 
state, execute ACLR (M65820FP clear) immediately after 
turning the power on. 






@S/S timer reset 







v 
< 
cc 
co 
El 
fh 
Pee 
i 
ee 
0) 


a 

3|0 | 
Oiw|;a 
©10!®@ 
fete Wee 
a ie 
Meal e 
| [tt] 
polo 
r= Ohl 
mike 
ae 
| [0] 
en 
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4. Digital filter 


The M65820FP converts the sampling frequency of audio. 


data from 44.1kHz (fs) to 88.2kHz (2fs) or 176.4kHz (4fs) 
by an overflow limited, FIR linear-phase digital filter. 

Digital filter selection is done using pins DASEL1~DASELa. 
Table 1 shows the digital filter and DAC interface mode. 
Degital filter by pass mode with no_ interpolation of 
umcorrectable data is designed for non-audio applications 
such as CD-ROM or CD-1. The digital filter by pass mode 
with interpolation is used for external precision digital filter 
applications. 

Fig. 3 (a) shows the characteristics of the 2fs digital filter. 

Fig. 3 (b) shows the characteristics of the 4fs digital filter. 


Gain (dB) 


frequency (Hz) 


Gain (dB) 


frequency (Hz) 


Fig. 3 (a) Frequency characteristics of the 
digital filter 
(Sampling frequency 88.2kHz:2fs) 





5. D-A converter interface 
The M65820FP has many different DAC Interface formats. 
The desired format is selected using pins DASEL1~DASELa. 
Timing signals, data and clocks automatically change to 
correspond to the digital filter, fs (pass) /2fs/4fs, is selected. 
lf the 4fs digital.filter mode is selected then the dual DAC | 
mode and 18-bit data out mode are available. 
Table 1 shows the interface modes. 
Fig. 4 (a) ~Fig. 4 (e) show the timings if interface to DAC. 


Gain (dB) 


i nn ao —. 
— | 
ean 
= 
~ | 


40k 60k 80k 100k 


frequency (Hz) 


Gain (dB) 


frequency (Hz) 


Fig. 3 (b) Frequency characteristics of the 
digital filter 
(Sampling frequency 176.4kHz:4fs) 
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Table 1 DAC Interface modes 















DASEL MSB/LSB N ee 

= Ee | [ee 
Ef 8 | oO) 0. | ae ee ae 
sf oo sy) tt | Bypass iter [Fi 4 Ge) 
Pee ea Oe OO a see ee 
[4-1 foods) [ts tet | Bypass titer | Fie. 4) 
5 ft po as sist Cd i 
ef tp ot ts [88 ist | Daal DAC Cd in 
Sa ee UN 
i ie Oe | ae ee 
Dro ts) 88 1st] Bypass iter 





(a) Mode 1/2/7 


DO! GE  BOECD000000000 0 GE wD EC OELODOOO00G0008 


_DSCK 


{ 1 
{ 1 
1 1 
! t 


LRCK =F , | ot | 


' 
' ‘ 
t ' 
t ' 
' 
‘ 
! 
t 
t 
' 
! 


eee —“i‘“‘“‘OSOSOS™s™S™S™S™S™C~*~*™*™*™*~™*™*~*C 


1 ! 

1 Uy 
! 

' ' 

' 

' ' 

' 


(b) Mode 3/4 


(LSB AZASKARSASATASRSRAUAASAMRAMA LSB XZASKARS ASAT AERA ORUK RISA ANAM) 


' 
1 
‘ 





Fig. 4 DAC interface timing chart 
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| (c) Mode 5 
DO1 GMO OBDECO0HO00000000 0 GEE EEFOCOSBTECODOOOGCaG008 
DSCK 
DLRCK 1 | fe oo 
po2 _| ol ees 
(LRCK) | | 7 ~ | 
WDCK | | 7 f= a a 
APTL ! ie ts a 
APTR | | | ~ [3 
L—ch) R-ch ot 
(d) Mode 6 
DO1 MSB FP siORISKRI4VISXIZZ II RIOR 9X8 X7RERS XA 32 XL} 
(L — ch) 
DO2 MSB *(IDeIOX ISX 4X ISK IZX IU XOX 9 X¥ 8X7 XG XS KX 4X 3 KX? X1 } 
(R — ch) 
osck PLELILILI LIT LITLE LE LE LE LE LE LE LE LEE LLL LL 
Se ee ee 
APTL _! | L 


(e) Mode 8/9 


Dol CMSB ERMRISRUAUIXIONOASATASRSASASAZALR CMSB XUSRIAAISAUAU QIN OA SAT ASASAAASAZAL) 








DSCK 
WDCK Fe ee ae 
APTL __} ve as 
APTR __| : ! 
! L—ch | R—ch ! 
Fig. 4 DAC interface timing chart 
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6. Digital interface output 
The M65820FP outputs digital interface signal conforming 


O EN. 
to EIAJ CP-340 or IEC formats. AUDIO DATA 
16 


The block diagram shows the digtal interface and Fig. 5 


BIPHASE-| DOTX 
shows the timings. Channel status clock accuracy can handle MARK O 


. : ‘ D. 
variable pitch control and can be set using the ACRCY opin. MO 
© Vbit(EST2) 


PARITY 
ACRCY GEN. 
STATUS 


s4d¢ b TIMING 
CONTROL SBCQ~W 


Clock accuracy is level || when ACRCY pin is Low, and level 
ll when ACRCY pin is High. 


SUBFRAME FORMAT 


DATA(BIT) 


“oO” VALIDITY FLAG 


USER DATA 


\ hl 
“B” [1 1 110 1| 00 0, Channel A and Top of block CHANNEL STATUS 
“M"[T 1 110.0 0f1|0, Channel A and except top of block 


“w"[7 1 710 O[7]0 0; Channel B (except Channel A) PARITY BIT 


CHANNEL CODING 


SOURCE CODING 


4 
1 
( 
' 
' 
' 
' 
1 
' 
t 
| 
| 
' 
' 
' 
| 
' 
' 


BIPHASE MARK 


FRAME FORMAT 


CHANNEL 1 CHANNEL 2 hd CHANNEL 1 CHANNEL 2 CHANNEL 1 CHANNEL 2 


SUBFRAME SUBFRAME 
FRAME 191 FRAME 0 FRAME 1 


TOP OF BLOCK 





Fig. 5 Timing 
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_ 7. CLV servo control circuit 

CLV servo control circuit operates using two signals. The 
first is the frequency difference beween the EFM-clock and 
X'tal -clock. The second is the phase difference beween the 
write-frame address and read-frame address of the internal 
32k RAM. Motor control signals are output to PWM: (— 
signal) and PWMz2 (+ signal). Because these singals are 
internally phase compensated, the CLV servo control circuit 
can be easily formed using current drivers on pins PWM 
and PWM2. 

Fig. 7 shows the CLV, waveform and its duty cycle when 
the CIRC decoding block addressing write-frame address and 
the read-frame address exceeds + 8frames. 

When this occurs the duty cycle of the CLV waveforms 
will be reset to 0. 

The disc motor can be driven by PWM waveforms directly 
or by an analog signal that can be generated by integratiing 
the PWM waveforms. 

By using an analog signal, it is possible to adjust the servo 
loop-gain by varying direct external component values. But 
in the case of PWM waveforms, the servo loop-gain is 
determined by motor torque, and the rotating moment of the 
disc, turntable, and disc clamper. 


* CLV WAVEFORM 


PWM2 | | | 


PWM1 


DUTY RATIO 


a1: 
WPWwM2 — WPWM1 
WPwm2 + WPWM1 


— 8FRAMES 


DUTY RATIO = 





Fig. 6 CLV waveform 
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DESCRIPTION . 
The M65820AFP is a CMOS IC developed for compact disc (CD) sound reproducing 


applications. It has built-in memory, adjustment-free PLL, error correction circuitry, etc. and 
is used in a CD digital signal processing section. 
Applications include also CD-ROM and CD-G, as well as CD-DA. 


FEATURES 

M Includes 32k SRAM 

Wi Includes HF comparator 

Mi Non-tuning EFM-PLL circuit (Includes VCO) 

@ Strong sync. protect 

Wi2 error correction 

M+8 frames jitter margin 

Mi Digital CLV servo control 

Wincludes linear phase digital filter 

HM MSB/LSB first output DAC interface 

WM Dual DAC available (with 4 times oversampling) 
W18-bits output avairable (with 4 times oversampling) 
Mi Digital output avairable 





Outline 8O0P6N-A 


0.8m itch OFP 
RECOMMENDED OPERATING CONDITIONS Boe 2.8mm) 


Supply voltage range Comme ere cere reser err eeerreeessess Vop = 45~5.5V 
Rated supply voltage Cem er weer reese eases eseeresereeseeaetenevas Vopb = 5V 
Rated power dissipation ee ee 1 OOmW 


M65820AFP 
DISPLAY 


| DIGITAL 
AUDIO 
INTERFACE 


DIGITAL 
FILTER 


DIGITAL 
OUTPUT 
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BUILT-IN FUNCTIONS | 
@ Adjustment-free EFM-PLL 
- Slice level control 
- Bit clock generation 
- Adjustment-free VCO 
@ Demodulation/ Decoding 
- EFM demodulation 
- Sync detection/protection/insertion of frame 
- Subcode demodulation (serial output) 
* Subcode CRC check 
- Subcode QO register 
- Emphasis detection 
- +8 frames of jitter absorption 
* CIRC decoding 
Unscramble 
Deinterleave 
Correction ability C1 : double, C2 : double 
* Interpolation (mean value interpolation and holding 
preceding value) 
- Possible to inhibit interpolation 
- Mute 
- Attenuation (— 12dB) 
- Dual DAC output available 


PIN CONFIGURATION 


DOr 
VSS 
DSCK 


LRCK 
DO2 
WDCK 


@ Digital filter 
- Selection available from 2 times and 4 times over 
sampling 
- Digital filter through output 
- 18bit output (if quadruple over sampling is selected) 
@ CLV digital servo | 
* Detects low disc revolution 
+ PWM output 
@ Microcomputer interface . 
- Mute, attenuation, disc motor ON/OFF, and disc motor 
brake control ° 
- Power on reset available 
@ Digital audio interface 
- Digital out 
@ Master clock selection 
* Choice from 8.4672 or 16.9344MHz of master clock 


M65820AFP 


EFFK 


Outline 8OPEN-A 


NC : NO CONNECTION © 
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ERROR 
STATUS 
OUTPUT 


SLICE 
HF (17) LEVEL 
CONTROLLER 








2Fs/4Fs 
DIGITAL FILTER 
| NTERPOLAT!ON 


CONTROLLER 


| 
se _ rT a 
al tga 
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COMPATOR 
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SYNC 









YCLK 
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TIMIN 
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EFFK (25) Lee 






DAC 
INTERFACE 


\ EFM 
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ee et ae 
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AS S/S | ATT | BCON | BRAK | MUTE | TIMER |65820A 
G) Q RESET 
40 
mm 2/3 PWM 
Don DETECTOR MICROCOMPUTER INTERFACE ; 


@) 3-6) 89-2) (2 =O) Lf “49 ; 
SCINT CRCF EMP SQRCK SQRD DRD LOCK/ PWM1 PWM2 ACLR MSD MCK MLA Vss1 VSS2 TEST1 TEST2 
DRD 
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PIN DESCRIPTION “3 | 




















DASEL1 DAC interface selection input 1 


nternal memory test pin 


Name 
ear Emphasis code output SECW | 0 | Subcode Woh outout 
Set to “H” if emphasis is enabled SBCV | O | Subcode Vch output si 
® Pw) ce PWM output 1 to drive disc motor. SBCU | QO | Subcode Uch output ssid 
Mo — (negative) @ | SBCT | O | Subcode Tch output 
a Coen PWM output 2 to drive disc motor) | @ | SBCS_| O | Subcode Sch output 
+ (positive) | | @ | SBCR | O | Subcode Rch output 
~@__[BOTK | O | Digital ot SS « [ @ [S800 | Subcode Och output 
© [rower] | ocean mt 
Clock accuracy input | @ [RT | O | Internal memory test pin 
Test mode selection input,normal Test mode selection input,normal 
[o foowe + |Seeas egcam = | SR eee 
output data, 18bits = 
i 
i 
i | 
| | @ | 















Data latch clock input No connection 


> 


etre! i 

| DASEL2| |_| DAC interface selection input 2 _| RTa 
PDASELa"|"| OAC ire eeleton not 3 RTs 
DASEL4| 1 | DAC interface selection input 4 
pms | 1 Microcomputer interface 

MSD : 
serial_data_input 
Microcomputer interface 
Shift_oleok_input Tio 
WA Microcomputer interface 
No connection 
Internal memory test pin | 
[Internal memory test pin 
Internal memory test pin 


DD 
4 
© 


dada 
O| a 











T12 Internal memory test pin 
Register clear input 113 Internal memory test pin 
Signal input indicating missing of T14 Internal memory test pin 
HFD 
Ce ee Cae 
VHF |_| | Reproduction signal input Error state output 2 
IREF He Reference current input for detecto C2 decoder uncorrectable =“H” 
/PLL circuit ) @ jes | o Error state output 1 
TLC | O | Slice level control outout C1_decoder_uncorrectable = “H” 
PLL loop filter connection pin | =| Voor | 1 | Power supply, 5V 
LOCK/ Output of sync state/low disc - ® DOFK po OSC frame clock output 
DRD revolution state 7.35kHz, duty = 50% 
SsyCL Frame sync state output. Set to “H” SCK | O | Clock output, 44.1kHz, 


if in sync 


Clock output, 8.4672MHz 

Clock output, 4.2336MHz 

Crystal oscillator frequency selection input 
“H" = 8.4672MHz 

“L" = 16.9344MHz 


O;Qyjmn 
+. | 
XS 
| OD 


N 





Detector/PLL circuit Power supply 


ove dedicated to analog section, 5V 


EFFK 


SCINT 
SQRO 


CRCF 


le 





Low disc revolution state output CKSEL 


EFM flame clock output 

duty = 50% 

Signal output to interrupt subcode 
Q output 

Subcode QO register output 


Subcode Q register 
Data shift clock input 


Subcode sync signal output, So + Si 
Outputs CRC check result of subcode O 





Attenuation selection pin for digital 
filter: “L” = test, “H” = normal 


L 
Feedback resistor built in 
| O | DAC serial data output 
PO IGND OV. 2s. ote | 
| O | DAC data shift clock output | 


DFSEL 


Xl 


x 


PID; S/OICO|O\< 
USIISiSslSle 










CRC OK =“H" | O | DAC left and right clock output 
Shift clock input for subcode serial DUAL DAC serial data output, Rech 
SCCK | 
output DAC word clock 
GND OV LRCK 








Input to enable SBCT~SBCW outputs 
Input to enable SBCP~SBCS outputs 


DAC deglitcher clock L 
DAC deglitcher clock R 





APTR 


0 | 
ow 
| O | DAC left_and right clock output _2| 
e.4 
LOE 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 














Ratings 
= 0.3~+7 
| 
| Pa ___| Power dissipation | 850 mW 












Min Typ Max 
ee oe eee 


Ffoso | Oscillation frequency ta) | S—SC—~—~SSSTCS. f= 
Oscillation frequency (VCO) oe Fo | 
















































a Applicable] Test Limits 
Parameter Test conditions cacik Max 
Ta=~ 10~+ 70% ie) it i AS 0.) 265. 
fosc = 8.4672MHz 
fvco = 8.6436MHz 
Supply current See test circuit for pin 2 Me ne 
conditions 
[Von | Output voltage (“H” level) | Voo=4.5V, low=-0.8mA | @ | 3 | 35 | - | - | V__ 
Vou Output voltage (“L” level) | Voo=4.5V, lor=0.8mA_ | @® | 3 | - | - [| 04 [ V_| 
Pt Input current ("H” level) | Vn=45V00—C | @ | 4 | = | KT | A 
Input_current (“L” level) Mii OVC OAS eee ee A 
VoH=4.5V oe ae ee a oe 
[loz.__| Output current in off state(“L” level] Vu=05V | © | 5 | -2 | - [| - | BAT 
i Mipr= OV 2 =f Bd ee 180 | kee 
POS nm celles OO iI A al ke 
jp VtprSAOV | | BO) = | He 





Applicable pins 
@Output (O) and input/output (1/0) pins except for XO,TLC, and LPF. 
@Input () pins except for XI and IRFF 
© SBCP~SBCW 
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TEST CIRCUITS 


CONTROL 
SIGNALS 


IoH or IOL VDI 
<—_—____ 


IIH or Tit 
MEASURING 
PIN 


MEASURING PIN VIH_ or VIL 
“H" (TO MEASURE VOH) 
“L” (TO MEASURE VoL) 


FREQUENCIES 


MEASURING PIN 
FLOATING 
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FUNCTIONAL DESCRIPTION 
1. Data slicing/PLL 
The M65820AFP has an analog front-end for incoming HF 
(EFM) signal. Using CMOS-Analog technology, the front-end 
comprises an automatic slice level control circuit and EFM- 
PLL circuit with internal adjust-free VCO. The block-diagram 
shows the analog front-end. The HF signal is sliced by the 
HF comparator and a DC level is feed back from TLC to 
HF through the external CR. If HFD goes High because of 
a defect an disc, then TLC time off and holds the DC level. 
EFM-PLL extracts the EFM clock signal from the HF signal. 
The PLL circuit has a phase/frequency comparator providing 


BLOCK DIAGRAM (Data slicing/PLL) 


HF 
SIGNAL 


HF COMPARATOR 


SOURCE LPF 
CONTROL VCO 








© 
TIMER 
CURRENT TLC 


EFM DATA 


TO EFM DEMODULATOR 


the M65820AFP with a wide capture/lock range. There is 
no need to adjust the VCO. LPF is the charge-pump output 
and same-time control voltage input to the VCO. LPF froms 
off if HFD goes High. 

IREF is the reference current input used to determine the 
current of charge pumps of TLC and LPF, operating point 
of HF comparator and VCO free running frequency. If IREF 
is connected to a noisy power supply through a resistor, 
VCO is modulated and the error-rate increases. Therefore, 
power supply noise at IREF must be held to a minimum. 






LOW FREQ 
LIMITER 





TIMER 


FREQ 
DET. 


SYNC. PROTECTION 
BLOCK 


EFM CLOCK 
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(1) Automatic slice level control 


HF SIGNAL——+] 


Ci 







M65820AFP 


C1 : 0.0022 LF il 


C2: 0.022 uF 
R: 33k Q 
Vin: HFO.5VP-P Min 
The slice level control circuit is formed by connecting a 
resistor and capacitors to the HF (High-Frequency signal 
input) and TLC (slice level control oputput) pins. 


(2) PLL 








LPF M65820AFP 


CA 


C2 


‘C1 : ATOpF 
C2: 0.15 uF 
R1: 2.2k Q 


Since the adjustment-free VCO is built in, the adjustment-free 
PLL circuit can be formed by connecting a resistor and 
capacitors to the LPF (low-pass filter) pin. 


(3) Reference current 





M65820AFP 





[REF 


R: 100k Q 


A resistor must be connected between the IREF pin and Vop 
in order to set the reference current used in determining the 
current values of the TLC pin and LPF pin, the comparator 
operating current of the slice level control circuit, and the 
VCO free-run frequency. 


2. Demodulation/Decoding 

The EFM signal converted to logic level and the EFM clock 
extracted from the EFM signal are input to the demodulator 
and decoder block. 

The EFM demodulator must be synchronized to the EFM 
clock. The decoder uses the clock from the X’tal oscillator. 
Jitter between the EFM signal and output of the decoder 
is absorbed by external RAM. 

(1) Clock generator 


M65820AFP 


CKSEL =H 

X'tal : 8.4672MHz 
Ci : 30pF 
C2 : 30pF 

or 

CKSEL =L 

X'tal : 16.9344MHz 
C1 : 10pF 
C2: 10pF 


XO XI 


“T ii 


(a) The oscillation circuit can be formed by connecting a X’tal 
oscillator(8.4672MHz or 16.9334MHz) and load capacitors 
to pins Xi and Xo. 










M65820AFP 
= 8.4672MHZ 


1000pF i. se 
Vin> 1VP-P ? 





— 


(b) When the system contains a clock (8.4672MHz or 16. 
9334MHz), the clock can be input to pin Xi via a capacitor 
without using the X’tal oscillator. If the input signal is 
logic level, the capacitor is not necessary. 
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(2) Frame synchronization 

EFM demodulating is done by Programmable Logic Array 
Conversion table. The demodulator must be synchronized to 
the EFM signal for each frame. The frame sync protection 


EFM > SYMBOL 


23bit S/R 


circuit holds the synchronization ever if the sync pattern is 
lost and prevents false synchronization of the demodulator 
when bit-slipping or mis-synchronization occurs. 


EFM TIMING GENERATOR 


WINDOW 
GENERATOR 


SYNC. 
CONTROL 


ASYNC 
FRAME 
COUNTER 


PLE 
CONTROL 





Fig. 1 Frame synchronization block diagram 


LOCK/DRD pin outputs DRD signal (see Sec. 3) when the 
disnotor is braking by command from microcomputer. The 


The generating condition of the counter reset signal 
(Reset) in the EFM timing generator is indicated as follows: 
Reset = (Sync * Tfs) + (Syne * Window) 
* : Logical product 


following pages contain the block diagram and the output 
timing. 
+ : Logical sum 


Sync : Synchronizing signal EFM CKo 











DRD 


Tfs : Detection signal of synchronizing signal 2/3DET. 


space = 588 OSC CKO 
Window : Window signal + /ck 


In the synchronous. state, Sync 


INTERFACE 
and Tfs_ generate REGISTER TO MICROCOMPUTER 
simultaneously and Sync comes to the center of the window. 
At this time, 1 is output to the SYCLK pin. 


Frame sync status is output to the SYCLK pin. The 


L716 EFFK y LOCK/DRD 
O 


SYCLK output includes some bounce when the sync pattern 
is lost because of a defect an disc. Hence, there is a need 
for debouncing the sync status signal to monitor by the 
system control microcomputer. 











This debouncing is in the M65820AFP by monitoring the SYNC a ee ce 
frame sync status at 1/16 EFM frame clock intervals and | 
then outputting the result to the LOCK/DRD pin. If the eon ) 
monitored status is locked then output is High, Eight. 
Unlocked outputs becomes Low. BRAKE | 
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(3) Subcode demodulation ? 
Among data converted from 14-bits EFM signal to 8-bits 
symbols, subcodes P, Q, R, S, T, U, V and W are output to 


pins SBCP-SPCW repectively. When the subcode synchronizing | 


patterns So or S1 is detected as synchronizing signals of 
subcode data, the synchonizing signals are output to the 
~SCOR pin. 

Pins SBCP-SBCW are a Three-State output system 


controlled by pins SCOE1 and SCOE2 as shown in the table | 


below. 

A CRC check is deve for the Q channel data, and if the 
data is correct, a 1 is output to the CRCF pin. The EMP pin 
displays whether or not emphasis is present. The subcode 
data is not only output in parallel, but also can be obtained 
serially via SBCP, by inputting a clock to SCCK. 

Subcode output timing are shown Fig. 2. 


SUBCODE DEMODULATION 
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SCOR X VALID 


| 
44t 





SBCP re P KoOKRKSKIKU KY KW (Note 5) 
SCCK ) PLA LALA LALA Lea] 


EFFK | 


| | 


1 44t 


Note 3. Subcode block No. in the EFM data 
4. t: Oscillating frequency (VCO) 
(typically : 1/8.6436MHz = 115.7ns.) 
5. When input frequericy to SCCK is more than 8ck, SBCP becomes 0. 


Fig. 2 Subcode output timing 
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(4) Subcode Q register 
Subcode Q-channel data are output to SBCQ pin. 

The M65820AFP stores the Q data in an 80-bit shift 
register. If CRC is OK, the system control microcomputer can 
access the Q data from the SBCO pin by inputting the read- 
out clock to SQRCK pin. If the CRC check is OK, the 
M65820AFP outputs the interrupt — signal to the 
microcomputer from SCINT, synchronized with SCOR 
(Subcode sync) signal. : 


Timing chart 


CRCF | | 
SCOR | | | | | | | 
SCINT | | } 


sor EE 


SQRO 





mOoOoHaaO 


BuecHooe 


a3} 


— 7A TEXTTATE YTS} 744 73472] 


LSB<-—> MSB LSB<— MSB 


8-bits 


8-bits 


READ DATA < 10 ms 
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(5) CIRC decoding 
A 32K-bit Static RAM is needed as internal memory for 
temporary storage to process CIRC decoding (C1 decoding, 
C2 decoding, unscramble and de-interleave) and output 
interpolation. By using a 32K RAM, jitter is absorbed up to 
+8 frames (max.). 

When CIRC decoding, double error correction is used for 
both C1 and C2 decoding. 


Timing chart 


When correction is not possible, average interpolation or 
pre-hold interpolation is perfomed. Error states detected 
during decoding are output to pins EST1 and ESTz2. 

When an error is detected by Cl deoding, a 1 is output 
to pin EST1. When an error word is judged imcorrectable by 
C2 decoding, a 1 is output to pin EST2. 

The putput timings for pins EST1 and EST2 are as 
follows : 


DOFK | | | | | 


{ 
I 
| 
| 
! 


EST1 | | | 


ERROR DETECTED FRAME BY C1 DECODING 


WDCK | | | | | | | | | 


EST2 | | 


is 


00 XNA AAK X_N AAA 


| 

INTERPOLATED WORD 
| . 

1 


WHEN, DASEL3 = 0 
DASEL4 = 1 
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3. Microcomputer interface | 
CLV servo, MUTE, and ATT system are controlled by serial 
commands from the microcomputer. | 

The timing, names, and functions of each control register 
are as follows: 


Timing chart 


© DUMMY (Don’t care). Xx 
@ S/S (START/STOP) register. start = 1 
@ BCON (BRAKECONTROL) register. enable = 1 
@ BRAK (BRAKE) register. brake = 1 
@ ATT (ATTENUATE) register. —12dB = 1 
© MUTE register. muting = 0 
© S/S timer reset register. reset = 1 
@ IC code. M65820FP = 1 
T t 


MSD 





t min: 500ns 
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Function of microcomputer interface registers 


da cen 


Soe ee ee 
DUMMY WIDOW ane! a Se ne en ie ee 
S/S Controls START/STOP of the DISC MOTOR DISC MOTOR O by ALGR 
(START/STOP) | disk motor STOP (OFF) START (ON) - 
BCON Determines if BRAKE control BRAKE is controlled Eas 
BRAKE 0.3sec by: BRAKE: recister O by ALCR 
When 






ps) 







Zz 


je 


(BRAKECONTROL) is necessary 


BRAK BRAKE OFF 
(BRAKE) geen (MOTOR OFF) ane BCON = 1 


ATT (ATTENUATE) | Sets attenuation (—12dB) 7348 Whomniqe= 
MUTE 0 by ALCR 


S/S Resets S/S timer which sets time of , 
KICK and BRAKE to 0.3sec. S/S timer enable S/S timer disable 1 by ALCR 


© 





ws 






Distinguishes command to 


Examples of system control are as follows: 


| O is code for 











When the M65820AFP detects that the number of 


rotations is less than 2/3 that of the normal play state, it 
outputs the disc rotation deterioration signal to the DRD pin. 













Register name By using this signal in the following stop sequence, the disc 


can be correctly stopped. 










Operation 
Register name 








=le|@ic code 










© S/S timer reset 


oe 

alec un 
Pt fT att ft} | Operation or o 
ea microcomputer operation ©!10!1@!®@ ® 
foe ON RUA Se ee OO 0 tO 
HOAs AT le (0 pea tattoo 
rofrfot tot 
(ee a a a 
operate 


EO Pes 


The following is example of the most simplified system 
control sequence. 


USMOP ace ees ee O00) OO ON 1 
| 0.3sec. KICK>CLV_ | | 1[0/0[0/0] 0/1 
PPLAY | tO Olof if oft 
PR ees oe ac | OO OY 
PPLAY | 100 f 0] 1] 0/1) 
| 0.3sec. BRAKE>STOP] [0] 0} 0/0] 0} 0/1 | 


* The blanks mean “Don’t care”or that other commands can be use 
simultaneously. 

* KICK period can be extended by repetition of start procedure. 

* Software developed on the M50423FP can be utilized on the 
M65820AFP (fully compatible). 

* Software developed on the M50422P/M50427FP can be utilized 
on the M65820AFP(upward compatible). However, when using this 
software, the following functions on the M65820AFP are not available: 
subcode Q-register, subcode Q-interrupt signal LOCK/DRD output. 


_MoTOR OFF FO tT ofofofo ti 


The DRD signal is output to both the. DRD pin and also 
the LOCK/DRD pin during the braking period. 

To reset the microcomputer interface register to the initial 
state, execute ACLR (M65820AFP clear) immediately after 
turning the power on. 
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4. Digital filter | 

The M65820AFP converts the sampling frequency of audio 
data from 44.1kHz (fs) to 88.2kHz (2fs) or 176.4kHz (4fs) 
by an overflow limited, FIR linear-phase digital filter. 

Digital filter selection is done using pins DASEL1~DASEL4. 
Table 1 shows the digital filter and DAC interface mode. 
Degital filter by pass mode with no_ interpolation of 
umcorrectable data is designed for non-audio applications 
such as CD-ROM or CD-1. The digital filter by pass mode 


with interpolation is used for external precision digital filter - 


applications. 
Fig. 3 (a) shows the characteristics of the 2fs digital filter. 
Fig. 3 (b) shows the characteristics of the 4fs digital filter. 


Gain (dB) 


frequency (Hz) 


oN 
ca 
O 
wo 
£ 

O 
O 


20k 30k 


frequency (Hz) 


Fig. 3 (a) Frequency characterlstics of the 
digital filter | 
(Sampling frequency 88.2kHz:2fs) 





5. D-A converter interface 
The M65820AFP has many different DAC Interface formats. 
The desired format is selected using pins DASEL1~DASEL4. 
Timing signals, data and clocks automatically change to 
correspond to the digital filter, fs (pass) /2fs/4fs, is selected. 
If the 4fs digital filter mode is selected then the dual DAC 
mode and. 18-bit data out mode are available. 
Table 1 shows the interface modes. 
Fig. 4 (a) ~Fig. 4 (e) show the timings if interface to DAC. 


._{ 
nl 
= 


Gain (dB) 
~ | 


40k 60k 80k 100k 


frequency (Hz) 


ee 
a 
O 
w 
& 

© 
© 


frequency (Hz) 


Fig. 3 (b) Frequency characteristics of the 


digital filter 
(Sampling frequency 176.4kHz:4fs) 
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Table 1 DAC interface modes 





4 DF 
| 0 | fs | OU MSB ist | Fig A |) 









ie Os | Fig. 

| Oo) | 4s | CMSB ist | Fig A) 
, 
te One . 






(fs) MSB (st Interpolation Fig. 4 (a) 
| 2fs |  MSBist | Fig. 4) 
MSB_Ist Fig. 4 (e) 


(a) Mode 1/2/7 


pO1 LE MSB OO XEKRISUAUIAIOAS ASAT ASASMAASAZAL AR MSB XISKIARISAIZAUIIRS ASAT AERSRARSAZAL) 


DSCK 


LRCK 


DLRCK 


DO2 
(LRCK) 


WDCK 


(b) Mode 3/4 


LSB XZ ASKANSAERTASASRIOAUAAIAIAM A LSB XZ ASKAAS EXT AERS KONA ASK AIK) 





Fig. 4 DAC interface timing chart 
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(c) Mode 5 | | 
DO1 GE: OO FOR S00800060000 0 GI EOD EXEROTO00000008 : 
DSCK | | 
Lack [_ ! : Se ! i 
DLRCK 1 | a | aa 
po2 _| moa ot 
(CRCK) | | | 
WDCK | | | | 4, 
APTL a | 
APTR __! | | 1 ! 
L—-ch R-ch | 
(d) Mode 6 
pot MSB RUDEUORISKI4AISAIZAI RIOR INSERT ASRS KRARZAZ XL] 
(L — ch) ' : 
DOo2 MSB RUDEUOAISAIARISAIZAU AION IRSA TRERSR4ANZKZ XL) 
{R — ch) 
osck SLELILEPLE LILLE EEE 
LRCK ~ | ioe Ea 
APTL __! | L 


(e) Mode 8/9 





DOI .MSB ER RERRURASASATNENSAARSAZAL A MSBRRRSAZAUIAOAS ASAT ASRS AAAS ZA 
DSCK 
WDCK | | , | | | 23 | 
APTL __| fe L 
APTR ! ! 
bh ! R= ch ! 
Fig. 4 DAC interface timing chart 
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6. Digital interface output 
The M65820AFP outputs digital interface signal conforming 


O GEN. 
to EIAJ CP-340 or IEC formats. AUDIO DATA 
16 


The block diagram shows the digtal interface and Fig. 5 


BIPHASE-|_ DOTX 
shows the timings. Channel status clock accuracy can handle MARK O 


. ‘ ° ' MOD. 
variable pitch control and can be set using the ACRCY pin. 
© Vbit(EST2) 


PARITY 
ACRCY GEN. 
STATUS 


7 
ee, 


TIMING 
CONTROL SBCQ~W GEN. 


Clock accuracy is level Il when ACRCY pin is Low, and level 
lll when ACRCY pin is High. 


SUBFRAME FORMAT 


DATACBIT) 


VALIDITY FLAG 


USER DATA 


NX a 
“B’ {7 1 110/1]0 0 0, Channel A and Top of block CHANNEL STATUS 


“m"[ 4 ] 110 0 Of7]0; Channel A and except top of block 


“wl 1 1 110 O[1]0 0; Channel B (except Channel A) PARITY BIT 


CHANNEL CODING 


SOURCE CODING 


BIPHASE MARK 


FRAME FORMAT 


CHANNEL 1 CHANNEL 2 La CHANNEL 1 CHANNEL 2 CHANNEL 1 CHANNEL 2 


SUBFRAME SUBFRAME 
FRAME 191 FRAME 0 - FRAME 1 


TOP OF BLOCK 





Fig. 5 Timing 
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7. CLV servo control circuit 

CLV servo control circuit operates using two signals. The 
first is the frequency difference beween the EFM-clock and 
X’tal -clock. The second is the phase difference beween the 
write-frame address and read-frame address of the internal 
32k RAM. Motor control signals are output to PWM1 (- 
signal) and PWMz2 (+ signal). Because these singals are 
internally phase compensated, the CLV servo control circuit 
can be easily formed using current drivers on pins PWM1 
and PWMa2. 

Fig. 7 shows the CLV, waveform and its duty cycle when 
the CIRC decoding block addressing write-frame address and 
the read-frame address exceeds + 8frames. 

When this occurs the duty cycle of the CLV waveforms 
will be reset to 0. : 

The disc motor can be driven by PWM waveforms directly 
or by an analog signal that can be generated by integratiing 
the PWM waveforms. 

By using an analog signal, it is possible to adjust the servo 
loop-gain by varying direct external component values. But 
in the case of PWM waveforms, the servo loop-gain is 
determined by motor torque, and the rotating moment of the 
disc, turntable, and disc clamper. 


* CLV WAVEFORM 


PWM2 | 


PWM 1 


DUTY RATIO 


+1 
WPWM2 — WPWM1 
WPWmM2 + WPWM!1 


~ 8 FRAMES 


DUTY RATIO = 





Fig. 6 CLV waveform 
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DESCRIPTION 
The CMOS IC developed for compact disk playback 


This IC is used in the digital signal processing unit for EFM demodulation and error 


correction or the like 


This IC can also be used in CD-ROM and CD-G as well as CD-DA 


FEATURES 

WM Adjustment free EFM-PLL (VCO built-in) with a wide lock 
range 

M Jitter margin +8 frame 

WM Easy-to-handle CLV servo command 

Mi Sufficient mute control (zero-cross/fade mute) 

Mi Lch/Rch monaural output 

Mi Attenuation can be designated independently for L & R 
channels 

WeError flag output in one byte 

Mi High-performance 4-Fs digital filter 

BM 1S-bit/20-bit outputs available 

Wi Centralized control by microcomputer serial command 

Mi Lower power dissipation during standby in the sleep mode 





Outline 42P2R-A 


0.8mm pitch 450mil SSOP 
(8.4mm < 17.5mm x 2.0mm) 


BM Digital de-emphasis circuit built-in 
BM Digital silent detector circuit built-in 
Mi Reduced base area by a smaller package 


RECOMMENDED OPERATING CONDITIONS 


Supply voltage range Cee m eee m rere wee eee eee esessseren Vop = 45~5.5V 
Rated supply voltage Cem erm meee ee merece rere reese reese ereeeses Vob = 5V 
Rated power dissipation i ie ee re are) 1 25mWwW 


SYSTEM BLOCK DIAGRAM 


DISPLAY 


DIGITAL 
AUDIO 
INTERFACE 


DIGITAL 
OUTPUT 


SUBCODE 
INTERFACE 
OPTICAL EFM D/A 
PICK-UP DE-MODULATOR INTERFACE 


PICK-UP CLV 
SERVO DIGITAL SERVO 


DIGITAL 
SILENT 
DETECTOR 


SILENT 
OUTPUT 


M65822AFP 
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_ BUILT-IN FUNCTIONS 
@ Adjustment free EFM-PLL 
- Slice level control 
- Bit clock generation 
- Adjustment free VCO 
@ Demodulation & Decoding 
*EFM demodulation 
- Frame syne detection, Protection & interpolation 
- Subcode demodulation (serial) 
- Subcode Q-CRC check 
- Subcode Q register 
- Emphasis detection 
- Jitter absorption + 8 frame 
- CIRC decoding 
Unscrambling 
De-interleaving 
C2: Duplex © 
- Interpolation processing (average value Interpolation & 


Error-correction capability C1: Duplex ; 


previous value hold) 
- Error monitor output 
- Interpolation inhibit 

- Zero cross mute 

- Fade mute 

: Digital attenuator 

- Dual DAC output 
*L/R monaural output 


PIN CONFIGURATION 


SYCLK 
LOCK/DRD 
SCAND 
CRCF 
SBQS 

MSD 
ACLR 
MCK 

MLA 


divecssow 


XO 

X! 
RSIL/EST1 
LSIL/EST2 
C423 

C846 


Outline 42P2R-A 





@ Digital filter 
-4 times oversampling phase linear digital filter 
- Digital filter-thru 
- 18-bit/20-bit output (only when a digital filter is used) 
®@ CLV digital servo 
-Low disk rotation detection 
~PWM output 
@ Digital de-emphasis 
- Automatic detection of emphasis flag 
- Intermnal/ external emphasis changeover 
@ Digital silence detector 
- Audio data silence detection 
@ Microcomputer interface 
- Mute, attenuation, disk motor ON/OFF, disk motor brake 
control 
- DigitalOUT ON/OFF, fade mute selection, digital filter 
thru selection, interpolation inhibit selection, clock 
precision input, 18-bit output selection, 20-bit output 
selection, dual DAC selection, stereo/monaural selection 
* Attenuation level control 
-Subcode Q register interface 
* Sleep mode control 
@ Digital audio interface 
- DigitalOUT ON/OFF 
* Clock precision input 
@ Master clock changeover 
- Master clock 8.4672MHz/16.9344MHz selectable 
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IHSIGNSLIIN 


E8-G 


VDD1 VSss1 
: DIGITAL VoD DIGITAL GND 18K x SRAM DIGITAL AUDIO 69) BG 
(8BIT x 2400 WORDS) INTERFACE 












MEMORY CONTROL 


CIRC DECODER 


ERROR MONITOR 
PHASE FREQ. 
CONTROL | CONTROL 





anh ee TIMING GENERATOR 
SYCLK 


. INTERPOLATION 
SYNC DET. EFM MUTE CONTR 
PROTECT | DEMODULATION fd = 


DIGITAL SILENCE 
DETECTER 






















DE-EMPHASIS AFs DIGITAL DAC 
FILTER FILTER INTERFACE 
| 
(28) RSIL/ 
. L 58 LSIL/ 


EST 2 
XI 
ind 
GENERATOR GENERATOR 5) Xo 







IREF (16 VCO 7 
PHASE | FREQUENCY 
DETECTOR | DETECTOR 
ie ae 
HFD Recen® 











HF HF COMPARATOR CLV SERVO CONTROL 31) CKSEL 
TLC ae 
O73 
oe 
SCCK 


CLV SERVO CONTROL STATUS CONTROL 
ATT CONTROL SUBCODE Q CONTROL | 

CRCF (6) SUBCODE Q CRC : 

ane RESERVED RESERVED 
SBQS D SUBCODE Q REGISTER 

SLP CONTROL TEST CONTROL 
2 MICROCOMPUTER INTERFACE 
| ANALOG Vop ~ ANALOG GND 


| tf i sad 


VDD2 VSS2 PWM1 PWN2 MSD MCK MLA  MODo MOD: MOD2 ACLR LOCK/ 













SUBCODE 
EMP : DEMODULATOR 


WVdSVId 40014 


YOSS3I0"d TVNDIS IVLISIC YHSAV1d GD dIHD ATONIS 
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PIN DESCRIPTION 
Pin No. 


























/ 


Function 
Lch silence data output: 
error status output 2: | 
“H” at C2 decoder error detection 


Name 


LSIL/ 
EST2 


~’ Function 
Digital system Vobb 
Emphasis output. : 
“H” for emphasis 
Frame lock status output. Lock = H 


Sync status & low disk rotation 
staus output 


/O 





Name 
DD1 


M 












0 









Rech silence data output : 
error status output 1: 
“H” at C1 decoder error detection 


RSIL/ 
EST 





Subcode sync signal output: Crystal oscillator input : 


Q OlMIin m < 
D pDOI< 
©) 0 O1O 
TN A | 
oO NLA 





O/}O 
= 
x< 


oa “H” for syne - feedback resistor built in 
CRC checked results of subcode Q : 
CRC_OK =H 
SBOS subcode Oo register read interrupt DO} 
signal : “LL for read-around Lch output at dual DAC mode 
Microcomputer interface serial data Rech output at dual DA 
ALCR System reset input : reset = L Master clock selection input 


(H : 8MHz, L: 16MHz) 


Disc motor drive PWM output 2 
(acceleration side) 


Disc motor drive PWM output 1 
(deceleration side) 


Subcode serial output 


EFM frame clock output. 
duty = 50% 


Shift clock input for serial 
subcode data output 


Digital system Vss 


5 
O 
aN 


Microcomputer interface shift clock 
Microcomputer interface latch clock 
Microcomputer interface mode O 
Microcomputer interface mode 1 
Microcomputer interface mode 2 
PLL system Vpp 


< 
= 
> 


D 


[— O 
S| 
©|2 

ALAA) 


CK 
RCKe2 
RCK 


- 







“JX l/<l< 
S O1OloO 
ny 1|OLO]O 

N]- |oO 





PLL circuit reference current 
setting 


a 
nm 
a 


High frequency signal missing 
detect input 

PLL loop filter 

High frequency signal input 
Slice level control output 

Crystal system 8.4672MHz clock 
output 


Crystal system 4.2336MHz clock 
output 


HFD PWM1 


I/O 





© 
Van 
W 
m 
i 


< Mm Y U rT 
71 WO = 
TH IO 
A 1d < 
NM w 





Vss2 SCCK 


ST 


@ 





C42 


Oo f_;n | U0 
& OQ nN 
OO OD) 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 


Uni 
Vss-0. 3S V1 SVo0t0. 3 
| Pa | Power dissipation =| HO mW 
| Toor 







> 
ct 





Topr Operating temperature —-10~+70 
Storage temperature -40~+125 | 


RECOMMENDED OPERATING CONDITIONS 


Supply voltage Seas 
Input_voltage_(“H” level) eee ee 
Input_voltage_(“L” level) a eee 






Oscillation frequency (X'tal) 
Oscillation frequency (VCO) 








ELECTRICAL CHARACTERISTICS (Ta = 25, Vop = 5V, unless otherwise noted) 














Ta=-10~+ 70% 
fyco = 8.6436MHz 
VDo=45V, lon= 08m ay 
Voo=4.5V, lo. =0.8mA esa 
Input current (“H” level) ViH=4.5V | - | 2 | pA | 
Input current CL” level) ViL=0.5V | = | -2 | pA | 
i Pea a ee 










VCO(EFFK) 
free-running frequency 


Output current in OFF-state (“H” level)}| VoH=4.5V 
‘state (“L” level] Vor=O5V 0 
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FUNCTION DESCRIPTION 
1. MICROCOMPUTER INTERFACE 
(1) Connection 














MODO 


[woot 
[woo 
wosszanre [go 


MCK 
MLA 








MICROCOMPUTER 





Contents | 
MODO~MOD2 : 


Data contents 


of bytes 

| CLV servo control = | Ct 
pStatus JContOl ec ef ee el 
___[Attenuate register control | tT 
LecetOrn site AOn. ah 

el 

fete 

farts 

ed oH 









| 

Eset 
eed 
Pee Oc 
om 
Note: 1/O is as viewed from M65822AFP 


| (3) Microcomputer I/O timing 
Input timing (M65822AFP © Microcomputer) Output timing (M65822AFP & Microcomputer) 


MOD0O~2 X MODO~2 x 
| 
| 
MSD [eo] ei [ea [os [oe [os [oo [7 so __ [60 [bi ea] va] be [os [os [7 
1 | 14 14 | | i 
\ | | | 


rt 14 







| 
"te tr! ‘ta! tg! . Tm ta t7! 
ie srencentea ate Oca el 
| 
i t4 ! 
i |<«———>| 










: | t7 Shift clock width 







th | Shi 

| ta | Shift clock setup time 
| ts | Shift clock hold time | 100 nsec __ 
| te tun ti 
ae oe 


_t 
tz___| Shift clock setup time | 
t3 
ta 
ts | 200 _| 
t6 


Latch clock width 200 
[| __ts___| Mode setup time | 250 | nsec _| 
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(4) Mode 0:CLV servo control 
(Mode 0: MOD2~0 =(0, 0, 0)) 
CLV servo, mute, attenuate and fade mute are contrlolled by 


cotrolling the register in mode 0. 


Register contents 












Pram Pa 
[DUMMY | Don't care CUE XTC 
ape Disc motor start/ POU ete MO rc Mlosninal Oo heard Ie ol 
stop control EEE cee ce 

Bean Control for disc motor | Braking =| =| | Oh | ET 
braking Newbie iig cahe ss ween 

Sa Pageant cna) | REO ce acne dice giles aon Ve Oh el ceeds A Ace 
ROO ee ecstatic 

ae Oa cataract OE et 
ON ee aU es eel dl 

Aire phen EMOTE ONFs oo ee Oe 
EMOTE ORF =o 

S/S timer reset! 9/5. timer (0.3s) | Timer operation [| [| {| | | Tt 
reset_control [ANE ORO le cg lentes red oon alte 

ane ldentitcation signal SM 
PO esc meaner eal ee eee ll 

initial state | Register contents in reset_conditions | O | O | Oo | 1 | oO | Of 1 | 


(5) Mode 1:Status control 
(Mode 1 : MOD2, 1, 0 =(O, 0, 1)) The status register consists of two bytes, and setting is 
By setting a register in mode 1, it is possible to determine possible by starting up MLA after inputting 2-byte data to 
the status required in operating the signal processing unit. DSP. 
















Register contents 
















| eo [bi [be | 63 | bs | bo | bs 
a ee Oe a ee ee lc 
est orm namo PT 
Ton aupig | Coniral for audio or non [Audo =i | 
audio data [Non audio | Tt 
[OFPASS | Controls for dtl fter pas... 
. PVG Bit couture SS OT a eel 
freer [Convo for 188 cut Hear suet ppp 
| 208iT | Control for 20. cutout | pepe outeut cate } |__|} 9} 
sme 

DUAL-DAC Control for single or dual | SINGLE 
DAC mode I ins cae act ce et ect ee ee ace 
LMONO emcees, | cane ee aa tad stare eg el 
| Meier ed Mer 
RMONO SANA ORG, © OMe ed a ee es 
rch monaural || | | |} i 
sO 0 ees OO) 











Initial state Register contents in reset conditions 
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Register contents 















| bO | bi | 62 | b3 | b4 | b5 | b6 | b7 | 

apace Controlling fade mute ON/| Fadeout | O | | | 

OFF (See Note) pRadedh es ae ieee ee 

ae Controlling the fade mute| 22sec | S| OT | 

time OO a SA Me eles ee el 

eMonT | Fade mute used/not uses Not used __}_f_+_9 4 _+_}_}__t 

| Ocean Hn 

Sen Controlling zerooross mute | Zerocross present | | | | O | | 
or_no zerooross mute | No Zerocross | | | S| ot | 

rae Bs else seei ist ANE ee dele a ee Oe 

| le ee ee 

ee Controlling the presence or | Internal emphasis | | | =~ | S| | 

: absence of digiral deemphasis External emphasis | | | | S| | tT | 

Seer Controlling silence output | Silence output | | | | | TT 

and error monitor output | Error monitor output] | | | | 

SILC Esti. 2e Tiss a ae OS 

EAST a ee ee eee ee ee eee ie 

[_Initial state | Registers contents in reset conditions | O | O | O | 0 | O | oO | 0 | 0 | 


Note 1. The FMUTE register changing point is detected for operation 
- Fade in when “O"changes to “1” 
Fade out when “1”changes to “O” 
2. When the FMCNT register is “1”, the attenuate register becomes effective. 
3. The ‘status data input sequence is as follows 


| 1st BYTE ; 2nd BYTE | 
SSS ee | 


jbo} bt | b2 | bs | b4 | b5 | b6 | 67 | bo | bt | 62 | b3 | ba | 65 | b6 | 67 | 
ta | f 


(6) Attenuate register control 
(Mode 2: MOD2, 1, 0=(O, 1, 0)) 
The attenuation level can be set independently for L and R_~__ setting is carried out by inputting a clock to the MSD pin 





MSD 


channels by using the attenuate register. with LSB first. from L-channel side. 
This register is set, using 8-bit for L and R channels : this MSD, MCK, and MLA at this time are shown below: 


so oe Tey@Ts[ela [ola [ele [ [ms [rela 
MLA | mn} 


The relation between the attenuation data and attenuation 





level is shown in para. 10.(4). 
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(7) Subcode Q register interface 

(Mode 3: MOD2, 1, 0=(, 1, 1)) 
The data of subcode Q stored in the internal 80-bit register 
can be read with a serial clock from the microcomputer. 
When MOD2, 1, 0 =(O, 1, 1), MSD is placed in output 
conditions, and the register is set by inputting 80 clocks to 
the MCK pin from SBQS pin rise to the next SBOS fall. 
The data from the MSD pin is output with MSB & LSB 
inverted in 8-bit. 
The SBQS pin outputs “L” when the following conditions 


are satisfied and the internal register is placed in readable 
conditions. 
< Conditions under which the SBQS pin.is placed in “L” > 
(a) When the CRC checked results is OK 
(b) When both subcode sync signals So, S1 are detected 
(So and Si) 
(b) above are satisfied. the 


in the specified position. 
When both conditions (a), 
SBOS pin outputs “L”. 


uso ere [Te [os [os] or [oe [oo [on 


/ 
4 
/ 


SBOS f ee 


‘ . 
~ 
/ a 


. 
~ 





s 





‘LSB be BYTE 
The emphasis information of subcode Q data is output to 
the EMP pin. 


When no emphasis is present 
When emphasis is present 









H 





(Mode 6: MOD2, 1, 0=(1, 1, 0)) 
The sleep mode is used when LSI is not used: the master 


(8) Sleep mode 


clock stops, and the low power dissipation mode is selected. 


The sleep mode is selected by inputting “L” to the MLA 


MOD2~0 OTHER THAN MODE 6 


MLD 


<<» tg 


far [os [os [oe TooToo [ose] s] 2] n [oles 


MSB ' 


MODE 6 


75Hz TYP 








pin when MOD2, 1, 0=(1, 1, 0). To release to the sleep 
mode, set the ALCR pin to “L” once and set it to “H” again. 


OTHER THAN MODE 6 


ALCR ! | | 
i 


NORMAL MODE 


Set-up time of mode 
(Mode 7: MOD2, 1, O=(1, 1, 1)) 


6 latch signal 
(9) Test mode 
This mode is used when LSls are tested before shipment : 






nsec 










it is a use inhibit mode. 
Mode 7 is set by latching with the MLA signal in the same 


SLEEP MODE 


NORMAL MODE 


matter as in mode 6; even when MOD2~0 is (1, 1, 1) 
momemtarily when the mode is switched, it is not latched 
to the inside. 
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2. SUBCODE INTERFACE 

The subcode data (P, O, R, S, T, U, V, W), can be read from 
the SBCO pin by inputting a clock to the SCCK pin among 
the data coverted from 14-bit EFM signal to 8-bit symbol. 
When both subcod sync patterns So, S1 are detected in the 
specified position as a sync signal of this subcode, a sync 
signal is output from the SCAND pin. 

If 8 clock or more are input to the SCCK, the SBCO is placed 
ine keg 


3. EFM-PLL CIRCUIT 
(1) Data slicing/PLL 
The M65822AFP has an analog front-end for incoming HF 
(EFM) signal. Using CMOS-Analog technology, the front-end 
comprises an automatic slice level control circuit and EFM- 
PLL circuit with internal adjust-free VCO. The block-diagram 
shows the analog front-end. The HF signal is sliced by the 
HF comparator and a DC level is feed back from TLC to 
HF through the external CR. If HFD goes High because of 
a defect an disc, then TLC time off and holds the DC level. 
EFM-PLL extracts the EFM clock signal from the HF signal. 
The PLL circuit has a phase/frequency comparator providing 


HF COMPARATOR 


HF SIGNAL oO} ) 
HF 
= 
as 
HFD C) 


HF COMPARATOR 


CURRENT 
SOURCE 


CONTROL 





Fig. 1 Block diagram of the analog front end 


EFM DATA 





the M65822AFP with a wide capture/lock range. There is 
no need to adjust the VCO. LPF is the charge-pump output 
and same-time control voltage input to the VCO. LPF froms 
off if HFD goes High. 

IREF is the reference current input used to determine the 
current of charge pumps of TLC and LPF, operating point 
of HF comparator and VCO free running frequency. If IREF 
is connected to a noisy power supply through a resistor, 
VCO is modulated and the error-rate increases. Therefore, 
power supply noise at IREF must be held to a minimum. 


aa 


CHARGE CHARGE 
PUMP PUMP 


LOW 
FREQUENCY 
LIMITER 


FREQUENCY 
COMPARATOR 


| EFM CLOCK NON-SYNC 


FRAME 


COUNTER 


FRAME SYNC 
EFM CONTROL UNIT CLOCK 





DEMODULATOR 
CIRCUIT 
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(2) Slice level control 


HF SIGNAL O——_- 


C1 






M65822AFP 


(REFERENCE VALUE) © 
Ci : 0.0022 uF 
C2: 0.022 wF 


R: 33k Q 
Vin HF O.5VP-P Min 


A slice level control circuit can be configured by connecting 
a resistor and capacitor to HF (playback signal input) pin and 
TLC (slice level control output) pin. 


(3) PLL circuit 









LPF W65822AFP 





C1 





C2 


rh 


(REFERENCE VALUE) 
C1: 470pF 

C2:0.15 uF 

Ri: 2.2kQ 


VCO built in this PLL circuit, which can be configured just 
by connecting a resistor and capacitor to LPF (low-pass 


filter) pin. 


(4) Reference current setting 





M65822AFP 





IREF 







(REFERENCE VALUE) 
R: 180k Q 


To set the current value of TLC pin and LPF pin, 
comparator operating current of slice level control circuit and 
reference current for determining VCO free-running frequency, 
connect a resistor of (recommended value) 180k-Q between 
IREF pin and Vopo. 





MITSUBISHI 


ELECTRIC 5-91 


MITSUBISHI SOUND PROCESSOR ICs 


M65822AFP 


SINGLE CHIP CD PLAYER DIGITAL SIGNAL PROCESSOR 





4. EFM DEMODULATOR 

EFM signal: converted to the logic level and clock reproduced 
from EFM signal are input to the demodulator block, which 
is then converted to an 8-bit symbol data. 

This EFM signal demodulation is based on the EFM 
conversion table specified in the RED book. 

To demodulate EFM signal, the demodulator circuit should be 
synchronized in frames for EFM signal. 


EFM->SYMBOL CONVERSION 


EDGE le 
DETECTOR 23-BIT S/R 


SYNC 
DETECTOR 


TIMER 


Fig. 2 Frame sync control unit block diagram 


In the block diagram above, the conditions of generating 
counter reset signal, “Reset” in the EFM timing generation 
unit can be expressed in the following equation. 
Reset = Sync * Tfs + Syne * Window 

(where : * = Logical product AND += Logical sum OR) 
In this equation, Sync, Tfs and Window mean a sync signal, 
a detection signal of sync signal spacing (= 588), and + 7C 
window signal respectively. 
In the synchronizing conditions, Syne and Tfs generate at the 
same time, and Sync enters the window center. In this state, 
it follows that “H” is output to SYNCLK pin and EFM signal 
is synchronizing in frames. 












Contents 


EFM signal is not in 
synchronizing in frames 


EFM signal is synchronizing in 
frames 








The sync circuit has a system of protecting sync even when 
a sync pulse is missing and preventing sync errors in bit slip 
or re-pull-in from pull-out, thus maintaining stable sync even 


for disc defects (flaws & stains). 


The block diagram for this frame sync control is shown in 
Fig. 2 below. 


f 


EFM TIMING GENERATOR 


WINDOW 
SIGNAL 





GENERATOR 


SYNC 


LOCK 
CONTROL DETECTOR 
WINDOW 


NON-SYNC 


FRAME COUNTER PLL CONTROL 


control 
microcomputer, it is necessary to provide a signe! from which 
a short-period missing of sync pattern due to a disc defect, 


condition with a 


To monitor a 


synchronous 


which occurs even in a synchronizing state is eliminated. 
In M65822AFP, this signal is allocated to LOCK/DRD pins. 
When the braking instruction from the microcomputer is not 
input, the LOCK/DRD pins monitor the synchronizing state 
in 1716period of EFM frame clock, outputting the results. 
If the monitored results are sync, “H” is output, and if they 
are not sync continuosly 8 times, “L” is output.(When the 
braking instruction is input from the microcomputer, the 
LOCK/DRD terminals output a low disc rotation status 
monitor signal (DRD signal). The details are described later 
in the CLV servo control paragraph.) 


LOCL/DRD 













EFM signal is not L 
Not in a synchronizing in 1/16 frames 
aoe EFM signal is ) 
condition 
synchronizing in 1/16 a 





Braking Low disc rotation status DRD signal 
| condition ‘monitor signal 8/DRD signal g 
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5. CLV SERVO CONTROL 

(1) PWM control 

The CLV servo control circuit controls the disc motor with 
the frequency difference between the clock reproduced from 
EFM signal and clock obtained. from the standard oscillator, 
and the address difference in internal RAM writing. 

PWM 
(deceleration output) and PWM2 (acceleration output) pins 


The motor control output is transmitted to 
in PWM waveform. 

Since the phase is internally compensated. the CLV servo 
circuit can be configured by just connecting a driver to the 
PWM: and PWM2 pins outputs. 

Fig. 3, shows the CLV waveform and its duty. 

In the CIRC composite section, the duty is reset to O where 
the address difference between built-in RAM wrtie and read 
exceeds +8 frames, 

In this figure, the point in which the waveform width of 
acceleration output and deceleration output is equal is shown 
as dut “OQ”. 

The disc motor can be driven even when the PWM 
waveform is used directly or even through and analog signal 
in which PWM: & PWM2 outputs are integrated. 

When the disc motor is driven with an analog signal, servo 
gain can be set externally. 

When it is driven with a PWM waveform, however, the PWM 
waveform cannot adjust the duty from the outside; therefore, 
the servo chracteristics are determined with the motor torque 
or disc turntable, disc retaining angular moment, etc. 


PWM2 | | | 


PWM1 


2usec |2usec 


22.7 usec 


Fen (eceleration | L_[ * 


DUTY 
+4 
WPWM2 — WPWM1 


WPWM2 + WPWM1 
- 8 FRAMES 


DUTY = 





Fig. 3 CLV waveform 


(2) Low disc rotation control 

When playback is suspended, disc rotation should be stopped 
securely. The LOCK/DRD pin monitors the PLL oscillation 
frequency the disc is being braked with an instruction from 
the microcomputer, and outputs “H” if it detects a frequency 
lower than 2/3 of that in normal playback. 

By adjusting the period of a brake signal with this signlal, 
disc rotation can be stopped. 


Sync status 
monitor output 


2/3 or less 
frequency 
LOCK/ DRD 
BRAKE 









Contents LOCL/DRD 


Not in a . 
Syne status monitor output LOCK 


The PLL oscillation frequency 
is more than 2/3 of that in L 
Braking normal playback 
State The PLL oscillation frequency 
is less than 2/3 of that in H 
normal playback 



















MITSUBISHI 


ELECTRIC 


MITSUBISHI SOUND PROCESSOR ICs 


M65822AFP 


SINGLE CHIP CD PLAYER DIGITAL SIGNAL PROCESSOR 





6. ERROR CORRECTION 
(1) Correction ability 
Both decoders C1, C2 correct dual errors Max. 


(2) Error monitor output 

The error status detected at decoding is output to pins 
Bo hoo 

lf an error is detected with decoder C1, “H” is output to pin 
EST: for its frame. and “H” is output to pin EST2 for an 
erroneous word judged to be uncorrectable with decoder C2 
If a non-audio data is selected in mode 1 of microcomputer, 


1 FRAME 


interface, no output data is interpolated,and the error status 
of decorder C2 is output to the data (each byte) detected 
as uncorrectable. 

lf an audio data is selected, the error status is output to 
the interpolated word (2 bytes). 

For detailed timing, refer to “D/A Interface” 


Is -3 1 FRAME 


Dt ee 
FRAME IN WHICH NO ERROR WAS DETECTED! FRAME IN WHICH AN ERROR WAS DETECTED! 


(a) For audio data 


WDCK | | | | | | | | | | 


| | 


EST2 | | 


| | 


0 yp 


(b) For non-audio data 


| | 
‘INTERPOLATED WORD ' 


WDCK | | | | | | | | | | 


EST2 | | | | | | 


DO! | ! | | | | | . 
| | 


<—_—_—_——_—_—> 
ERRONEOUS DATA 


(3) Interpolation 

The average value is interpolated or the porevious value hold 
is interpolated for the word that cannot be corrected by 
decoder C2, thus preventing noise from generating. 

If the anterior and posterior words from which an error was 


detected prove correct after detection, the average value 


ee a 
AVERAGE VALUE INTERPOLATION 


aan 
ERRONEOUS DATA 


| | | 
ERRONEOUS DATA 


interpolation is carried out, and in other cases, the previous 
value hold is carried out. 

However, If the non-audio data is selected in mode 1, 
no interpolation processing is performed. (Refer to 


“MICROCOMPUTER INTERFACE”,) 


PREVIOUS VALUE HOLD AVERAGE VALUE INTERPOLATION 
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7. DIGITAL OUT 

The digital audio signal formatted according to EIAJ AUDIO DATA 
Standard CP-340 “Digital Audio Interface” is outputted to : 
DOTX pin. 

The validity flag is internally set to “1” automatically when 














SHIFT REGISTER 


16 


P| tt 


GENERATION OF 
DOTX 
BIPHASE MARK O 
MODULATION 
PARITY 
GENERAT ON 





the interpolated word is transmitted. 
The user data, which is read in the subcode interface circuit, 
is transmitted. Channel clock precision can be set from the 











outside so that it is compatible with the validity pitch. ack AEE EST2 

The channel status is set to level Ill in the validity pitch, 
mode, and level Il is set autometically when it is not in the 7 CIRCUIT 
validity pitch mode. CONTROL SUBCODE Q TO W 


PARITY BIT 
CHANNEL STATUS 
USER DATA 
VALIDITY FLAG 


SYNC |EXTENDED BIT AUDIO DATA totale) 


ogee ae Ns eae ee Ce ee ee a a 
4 BIT 4 BIT 4 BIT ' LSB: 16 BIT MSB! 1 






B : CHANNEL L AND TOP OF BLOCK 
M: CHANNEL L EXCEPT TOP OF BLOCK 
W: CHANNEL R 


Sub frame format 


SUB FRAME SUB FRAME 





FRAME 191 FRAME O FRAME 1 


Frame format 


SOURCE CODING 1 
— fe esc { |__| = ] fcc eee 
1 | 


I | | | | { | | | | | 


| 
CHANNEL CODING | 
(BIPHASE MARK) ! ! 


' QO 1 EO; <& 0 4 1 | 1 Eos 4 1 1 QO ' 1 | 1 ' QO §' O 


Channel coding (Biphase mark modulation) 


lf Digital-OUT is not used to prevent spurious radiation, it 
is possible to turn DOTX pin output “OFF” by setting mode 
1 of microcomputer interface. 

Channel status clock precision can be set by ACCK register 
of mode 1 of microcomputer interface. 
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8. THE DIGITAL FILTER 
The data of sampling frequency 44.1kHz is converted to 
that of sampling frequency 1/76.4kHz at 4 times  over- 


sampling by FIR phase linear digital filter. It is also possible 


to output deta of 18-bit and 20-bit that were computed by 
the digital filter. The digital filter may -also pass according to 
the purposes: a high-precision digital filter is connected 
externally, and this filter is suitable for signal processing that 
handles non-audio data, such as CD-ROM as well. 

The characteristics in over-sampling are shown in Fig. 4 
below. 














Re eS ed 
ese ate cocci 
elle ee Ae eel tes 
ae ae | a 
ea de Ae 
ee EIA ate als lcd 
HI AAW 7 
AAI anf 
tT Ee 





Gain (dB) - 


0 10 20 30 40 50 60 70 80 882 


Frequency (kHz) 


Gain (dB) 





Frequency (kHz) 


Fig. 4 Characteristic curve of digital filter 


9. DIGITAL DE-EMPHASIS 

M65822AFP. has a_ built-in digital de-emphsis circuit 
containing a primary IIR filter. When DDEC bit of the status 
register is in “L”, the source emphasis information is 
detected : if emphasis is rresent, the de-emphasis ciruit of 50 
/15( uw) operates automatically. 

When DDEC bit is in “H”, the intermal de-emphsis circuit is 
disabled regardless of presence or absence of emphasis 
information, and only emphasis. information is output from 
EMP’ pin. (When DDEC bit is in “L”, emphasis information 
is also output from EMP pin.) 

The following is the chracteristic chart for the de-emphsis . 
circuit built in the M65822AFP. 


FREQUENCY CARACTERISTICS 


Gain (dB) 





Frequency (kHz) 


PHASE CARACTERISTICS 


Phase (DEG) 





Frequency (kHz) 


MITSUBISHI © 


So =96 


ELECTRIC 


MITSUBISHI SOUND PROCESSOR ICs 


M65822AFP 


SINGLE CHIP CD PLAYER DIGITAL SIGNAL PROCESSOR 





10. MUTE CONTROL 

(1) Zero cross muting 

In the MUTE command is input from the microcomputer, the 
timing (zero-cross) at which the highest bit changes from “0” 
to “1” or “1” to “O” is detected, actuating the mute circuit. 
lf zero cross cannot be detected within the specified time, 
the internal counter counts 34.8msec, forcedly actuating the 
mute circuit. 

If the ZCRC register is set to “1”, zero cross is forcedly 
muted with the MUTE command regardless of the presence 
or absence of zero cross. 


(2) Attenuation control 
lf the ATT register is set to 
transmitted with — 12dB down. 


“1” the audio output is 


(3) Automatic fade mute 

lf the FMCNT register is set to “1”, and the FMUTE register 
“1”, the internal counter 
operates and the audio data fades in. This data fades out 
by changing FMUTE register setting from “1” to “0” 

Two types of fade time can be set by setting the FMTC 
register. | 

Since “FADE MUTE” operates with the level set by the 
attenuate register as standard, attention should be paid to 


setting is changed from “O” to 


the attenuate register condition before operation start. 


Fade time 


FMTC 










(4) Control by the attenuate register 


If the FMUTE register is set at “1” with the FMCNT register 
at “O”, the audio data attenuates according to the contents 
of attenuate register, which are shown in Table 2. 

8 bits 
independently for right (R) and left (L) channels according 


Attenuate register control is carried out’ in 
to the microcomputer interface mode. 

As shown in Table 2, the attenuate register is set in 8 bits. 
However, control up to — 96.3dB is available with internal 


processing. 
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Table 1. Attenuation control 
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Table 1. Attenuation control (Continued) 


SIDI=|/LOLOIM [Oj O]O|MJO/OIN[OID/O|DlO!/M| NM /M/O/W| D/H IN| NI Lo 
{SIO OPO OPN OTE NU TOOT OOS OOo te SO COT ON 
—=(HINININI M1 M/M [T/T OIO!IOASGIN IE |] O}/O}/O/D|D/ DISS] —|—|N 
CO/O/O/O/O/O}/O!]O/O}/ OO] O/O/O|/O/O/O/O]O/O|O/ Oi OOM | SIN IRIs 
Beat oe ee ra base Tie we ee LE ebro RAB si de ali ee PRWeb iol Cbols. P MiG eat eile 3 


~ 

Cc w 

oO 

ye 
— 


Oo }jWwiuw O <x Ms LOIS | O(N | — LW OOP! <CID/DIr-/OLO|ITIMINIK/O/LIJWIOlO;ODILIDIDi YN /O/WOITIMIN|—!lO 
Zz |O;oO © oO O O!1O;O!O!O LD | LO | 19. LO FF LO FLO FLO [LO FLO [LO FLO FLO [LO LO FLO TS ES tS It SSIS tit iti tists 


~ 

Cc wT 

@ wo peo peo pe lee [peepee —[_— ie i 

aa 

2 

ye 

1 

Sloot ole lS |S we oe ee ee eo woe fe ee ee ee ee le 
LO N © 
~~ — ~~ 


O {iL} Ww O <{ ~ LOIS | MIN LL | WwW O!1m| << |r LOIS I MIN] — Wit} O/O!}M|<<}|miajrn|o — 
Z iDionD OD Oo Oo ©) |G) | O)| O) | Od CO | co 00 | 00} ca G0} 00 00 }00}00)}00} 0 mE REE |~R ENR |hN Ey ym NS 


61.06 


ttenuation 
(dB) 

— 55.04 

5.34 

— 58.71 

— 60.21 


Attenuation 
(dB) 
— 36.40 
— 36.68 
— 36.98 
= 34.28 
— 37.60 
— 37.93 
— 38.27 
— 36.62 
— 38.99 
= 3935 
— 39.78 
— 40.21 
— 40.65 
eA 2 
— 41.62 
- 42.14 


s/o 
NIN 


Aa 


9 MITSUBISHI 
FLECTRIC 


M65822AFP 


MITSUBISHI SOUND PROCESSOR ICs 


SINGLE CHIP CD PLAYER DIGITAL SIGNAL PROCESSOR 


Table 1. Attenuation control (Continued) 
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11. DIGITAL SILENCE 

When SIL/EST bit of the status register is in “L” if the audio 
data meets the following requirements, the computer regards 
the current condition as silent, and a silence single is output 
from RSIL/EST1 & RSIL/ESTZ2 pins. 

(Silence Conditions) 

(If the sudio data is hexadecimal, and the period of “OQQ0O” 
or “FFFF” continues for at least 20Qmsec, the current 
condition is regarded as silent. However, if “OOOO” and 
“FFFF” are displayed alternately even once within 2O0Omsec, 
it is not regarded as silence.) 


12. DAC INTERFACE 
(1) DAC interface mode table 





Register name 


No. NON- 

so. ET 
L L L 
hese l 
ed 
a ae 
fs Bus 
oes 
al 
ee 








20BIT 
L 






} W@W] ho 


Ol 


~] 





(2) Stereo/Monaural mode selection 


eet 
ae 

















16-bit single DAC 


16-bit dual DAC 


DAC 
+i 
18-bit single DAC 
Fs 
i s 


Rech silence information and Lch silence information are 
output from RSIL/EST1 and LSIL/EST2 pins respectively. If 
both pins are judged to be silent, “L” is output. 

When SIL/EST bit is in “H”, the pin becomes an error 
monitor pin for error correction: C1 error and C2 error are 
output from RSIL/EST1 and LSIL/EST2 pins respectively. 
When SILC bit is in “L”, silence information is output 
independently for R & L channels as explained above. 
When SILC bit is in “H”, silence information is output from 
RSIL/EST1 pin if both Lch and Rch audio data sre placed 
in the silent state. 





MITSUBISHI 


ELECTRIC 


5 = 101 


cOL-G& 


OMLOATA | 
IHSIGNS LI ; 


(3) DAC interface time chart 
(3-1)Single DAC mode 


MSB(20bit) MSB(18bit) MSB(16bit) | MSB(20bit) MSB(18bit) MSB(16bi t) 







PEPE EEL EL = be 








DO1 MSB ‘gti zireti5}14|i3}i2}1ifio 9].8| 7] 6} 5] 4]3}2}1 4c] MSB 11841 7:16:15]14}13]12 
DSCK 
LRCK1___| ! | ! 
20bit 18bit ! 20bit 1 8bit 
LRCK2 | | 
LRCK3 | | 
20bit 18bit 20bit 18bit 20bit 1 8bit 
WDCK | . | | . 
EST2 ! = 
data) ) 
EST2 
venagio | eevee [te Reed 
data) 
L och R ch . L och 





_ (3-2)Dual DAC Mode 


MSB(20bit) MSBCI18bit) MSBC16bit) 


DO1 (Leh) 





DO2(Reh) 





ee ee ee ee eee 


DSCK 


a a ee 


LRCK2 < os 
20bit 18bit 16bit 
LRCK3 os 28 
20bit 18bit 16bit 


YOSSss00ud IVNDIS WLISIG HaAV 1d G9 dIHO JTONIS 


d4VezssoiN 


SOI YOSSSA00"d GNNOS IHSIGNSLIW 


MITSUBISHI SOUND PROCESSOR ICs 


M65822AFP 


SINGLE CHIP CD PLAYER DIGITAL SIGNAL PROCESSOR 





13 OSCILLATION CIRCUIT 

(1) Self-oscillation circuit 

An oscillation circuit can be formed by connecting a 8.4672 
MHz or 16.9344MHz crystal oscillator and loading to pins 
Mig KO: 

8.4672 (16.9344MHz) shaped from this oscillator is output 
to C846 pin, and 4.2336MHz (8.4672MHz) divided and 
generated is output to C423 pin. 

The oscillation frequency is selected as follows, using CKSEL 
pin : 


CKSEL Remarks 

8.4672MHz Normal playback 
16.9344MHz mode 
H 


16.9344MHz Double speed 
playback mode 
Load capacity value 

(Reference) 


8.4672MHz 
16.9344MHz 






























M65822AFP 






XI 





XO 


ToT 


(2) When external clock is used 
If an 8.4672MHz or 16.9344MHz clock is present inside the 
system, the data can be input through the capacitor to pin 








X! without using a crystal vibrator. (No capacitor is required 
if the input level corresponds to a logic level.) 

The selection of a vibrator according to the crystal clock 
output and CKSEL pin is the same as in self-oscillation. 





M65822AFP 





t—O 8.4672 or 16.9344MHz 





| Amplitude | 1Ver [ - | 
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APPLICATION EXAMPLE 







EMPHASIS FLAG 
OUTPUT 


MICROCOMPUTER 
INTERFACE PS 


M65822AFP 


HF INPUT f+] 


RAIL/EST1 






LAIL/EST2 






C423 







C846 


><] SUBCODE 1|/F 


SPINDLE MOTOR 
CONTROL 


> DAC 


<] CLOCK SELECT 


[> DIGITAL-OUT 


= oT 


DIGITAL SILENCE 
/ERROR MONITOR 
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DESCRIPTION 
The M51566P is a semiconductor integrated circuit developed for CD players. 


The IC is housed in a 10-pin clear molded plastic package and contains 6 preamplifiers 
with divided photodetectors. 


FEATURES 

M6 amplifiers with divided photodetectors 

M For 3 LASER pickup system | 

M2 operation modes can be selected rated supply voltage 





Outline 10C2-C 


RECOMMENDED OPERATING CONDITIONS 1.27mm pitch 300mil SOP 
(5.3mm X 6.13mm x 1.75mm) 


Supply voltage ranges ttre Vec, VeE= +4.5~5.5V 

or Vcc = 4.5~5.5V 
Rated supply voltage:::::::*-:*+*: Voc, Vee=+5V or Vcc =5V 
Rated power dissipation siccccsctitertrecreteterteneeee teenie es 20mW 


M51566P 


OPTICAL 
PICK-UP 


PICK-UP SERVO 
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| PIN CONFIGURATION 








18 | GND/REF 


Outline 10C2-C 


NC: NO CONNECTION 


IC INTERNAL BLOCK DIAGRAM 


F OUT 


ec 


Unit Resistance : Q 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 


Symbol 





> 






awed 
Pa | Power dissipation (a=25%) «| SiO S~=~dSCim 
= 20~ + 65 
= 40~+ 85 










ELECTRICAL CHARACTERISTICS 
(1) AT SPLIT SUPPLY VOLTAGE (Vcc = + 5V, Vee = — 5V, RL = 10k, Ta =25%) | 














Symbol Parameter Test conditions Limits Unit 
ymbo : ; 
4 
Po=5uW, A=/780nm, Output A~F, 
Output offset voltage In the dark output A~F | - | O | +60] mv | 
A+C) - (B+D + 
J Voft Delta output offset voltage ( ) ( ) ee a Onl eee 
ESE ee een oe ee ee ee Om 
. Po = 5uW, A=780nm, 10% modulation, 





(2) AT SINGLE SUPPLY VOLTAGE (Vcc = 5V, Ri = 10kQ, Ta = 25°C) 















Limits 
Symbol Parameter Test conditions Unit 
Min 
| cco__| Circuit_current In_ the dark Pes oo. ie.) 
Po =5uW, A=780nm, Output A~F, 
Output_offset_voltage In the dark Output _A~F Pee 20s 260. in| 
A+C)-(B+D e 
A Vott Delta output offset voltage ( i ) ee as 40 
ee a ee ee 
ma Po =5uW, A=780nm, 10%, modulation, 





Note : Voltage is the offset from the 8-pin voltage. 











TEST CIRCUIT 
SWITCH CONDITIONS 
Dc OF a ed 
Ee ae 
ec 


GND _ S3 
O—-O-O) 


WY 


: Split supply Single supply 
voltage voltage 
Vcc, Vee CONDITIONS 


Pe Vec(V) Vee(V) 
split 
single 









O 
UO 2 VEE 


O< 
m 
m 


w 
O 
S 
i 
O 
O 


10k 


”n 
NO 
O 
nh 


> 
O 
Ea 
Ea 
O 
m 


10k 10k 





Units Resistance : Q 
Capacitance : F 
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TYPICAL CHARACTERISTICS | APPLICATION EXAMPLE 


THERMAL DERATING 
(MAXIMUM RATINGS) 





POWER DISSIPATION Pa (mW) 


0 50 65 85100 ~~ 150 
AMBIENT TEMPERATURE Ta (°C) 


PD SIZE (TYPICAL) 


> mM 


548 


130 
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DESCRIPTION | 

The M51567P is an optical pickup preamplifier for CD players. It has a built-in I-V 
amplifiers that convert current signals gained by photodetectors into voltage signals and 
HF (high frequency), FE (focus error), and TE (tracking error) amplifiers, as well as HFOK, 
MR, and EFM waveform shaping circuits that output in logic level. 


FEATURES 

MFor 3 laser system 

Mi Combination with M51564P (pickup servo control) offers 
capability of forming optical pickup servo system operating 
on 5V single power supply 

W Built-in LPF for TE and FE amplifiers to remove unwanted 
high-frequency components 

MIE-F balance control pin (pin @) 

M Built-in hold capacitor for mirror detection 

WM External components : 2 chemical capacitors, 2 ceramic 
capacitors, 1 volume control, and 2 resistors (excluding HF 
com. section) 

M Built-in microminiature 24-pin flat package (0.8mm _ lead 
pitch) 





Outline 24P20-A 
RECOMMENDED OPERATING CONDITIONS 0.8mm pitch 300mil SSOP 


(5.3mm x 10.1mm x 1.8mm) 


Supply voltage range fe eve oleae et aig Oe a6 8 Orava ele leie a. ere 6 ere. e Vcc — 4.75~5.25V 
Rated supply voltage Sr a ee Vcc = 5V 
Rated power dissipation re ee ee i 80mW 


M51567P 


OPTICAL 
PICK-UP 


PICK-UP 
SERVO 
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PIN CONFIGURATION 














EF BALANCE 

TE AMP OUTPUT 
FE AMP OUTPUT 
LOGIC GND 

EFM 
ASYMMETRY 

MR JUMP CONTROL 


dZ9SISIN 





Outline 24P20-A 
NC: NO CONNECTION 





Units Resistance : Q 
Capacitance : F 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 


Parameter 
upply voltage 









t 
oO 
O 
| 


Symbo 





Output _voltage 
| Pa | Power dissivation | AO mw 
Storage_temperature 


ELECTRICAL CHARACTERISTICS (Ta= 25%, Vcc = 5V) 





















[Sven [elock) Parameter Test_constons 
HF output voltage Input f=1kHz, A,B,C,D input li=2uAp-A - | 0.7 | — | Vp-p 
[HF frequency ———SSS*L:« Vi = SOmVrmms input, - 3dB frequency | - | 3 [| ~- | Mtz | 
" [HF Low output voltage | C—‘“‘“CS™S™S™;™;*™;™;™C;*NCSCNS:«SCd:COST CDT CV CS 
| HF High output voltage =| (C~“‘“C‘CSC*é*srL:CCSACYTC OBBB| = OT OV 
[Output offset voltage = “| iss—‘“‘“(CS*é*s = AAOC*YLCCOCOO YT 40 | om 
| FE output voltage | f=tkHz, AC input i=2uAe-p | — =| 0.55 | — | Ve-r | 
| ee MOGUBNCV ts nc sete we Bebe tea het o ayenaee Bere So ee oe We OI aie ee | 
Ru = 10k Q Oe Ae 
| FE High output voltage | RL=10KQ) “(sd BT KT KT UV 
| Output offset voltage = (“s|  —“‘“C;S*S*™*;™*;™;*C*~*r BOTT COT 50 | mv 
| TE output voltage | f= TkHz, E input, i=2uAr-p | | «155 | | Vee | 
[TE frequency | —Csi‘“—s‘“(s*‘“‘“‘s i =f 20 f= | kee | 
Vie | TE Low output voltage |] RR=10KQ— es — —C(iTC | | OO] | OV 
[TE High output voltage = | RL=10KQ_— es e—“(‘C;é™SC*sY:CO3GL 64 - | OV 
| Output offset voltage (“ss | —Cits—‘“‘“‘“‘(S*S*~i NYT = | 110: | mv 
pin® input : ce 
fox HFOK frequency 2O0O0mVrms 45 
Voffset = — 0.2V 
VHHEOK 





VLHFOK 


Low output voltage 


Threshold voltage note 1] 


High output voltage 
Low output voltage 


V@= 2.5V 


VTHHFOK 


© 
ho 





VHMR 
VLMR 


° o 
& & 


; 


ba 





VTHMR 


“GN 









Ds Deiwe Aon 
weec 





QD w 
Ol on 
© 
hb 


© 
IN 


VTHMJ Output level ratio eas a, aus 
VHEEM CEN High output voltage 
Vierm_ |__| Low output voltage be eo eet er eee ad 





Note 1. DC voltage is input to A. Threshold voltage is the pin@ voltage when pin® voltage changes from low to high. 
2. Following signal is input to pin®. Measure Vx (VPP) when pin@ voltage becomes high. 


vx 
0.7VP -P GND HGR edie = — 
: real utpu evel ratio 0.7 (VP-P) 
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TYPICAL CHARACTERISTICS 





THERMAL DERATING | HF AMPLIFIER HIGH/LOW OUTPUT VOLTAGE 
(MAXIMUM RATING) VS. SUPPLY VOLTAGE 

600 _ 
pees > 
S 540 = 
E 500 3 
eae > 
oO rd 
, 400 S 
2 uJ 
ke 300 6 
a 270 Ee 
Y 
% 5 
5 200 S 
or i 
= 100 x 
O ke 
oO => 

0 oO" 
0 25 50 75 100 125 150 
AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc (V) 
FE AMPLIFIER HIGH/LOW OUTPUT VOLTAGE TE AMPLIFIER HIGH/LOW OUTPUT VOLTAGE 
VS. SUPPLY VOLTAGE VS. SUPPLY VOLTAGE 


OUTPUT VOLTAGE Von, Vor CV) 
OUTPUT VOLTAGE Vou, Vor (V) 





QO 1 2 3 4 5 6 7 
SUPPLY VOLTAGE Vcc (V) | SUPPLY VOLTAGE Vcc (V) 


HF, FE, TE VOLTAGE GAIN VS. 
SUPPLY VOLTAGE 


FE A+C input, 
Vi=100mVrms 
TE E input, 
Vi=25mVrms 





VOLTAGE GAIN Gvue, Gvee, Gvte (dB) 


SUPPLY VOLTAGE Vcc (V) 
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APPLICAION EXAMPLE 


¥ | CMOS 


10k 100k 
TO PHOTO DETECTORS TO M51564P | 
Cc |B A D F E | el ee eee 





M51567P 


iy t2} Ley L4} ts} Le} Lz) Le} Lo} bol Ly) be 


Zee 1220 





0.068 
33k 5600p in na 
i 7 
TO M50422P +5V +42.5V ye 
oie TO M51564P 
1 N d b h M50422P Units Resistance : Q 
x ot used in combination wit . : 
(C-MOS digital signal processor). Pin 14 is Capacitance : F 
grounded. 
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TEST CIRCUIT 
Oo 4700P 
1k 
180 
20 19 17 VNt 
© © © 
A,B,C,D,E,F 3 
INPUT BIAS VOLTAGE 2.5V b eae 4700P 
51k 1k a 
75k 210 
22 . T 
S3 Ss CO 
23 OT . 
A 


013 


M51567P 


2] Ls} L4] Ley Le} Lt Let Ly) bel by be 





oy. 100k |100k 
eis : Js, a) ae 0.068 
Cc ‘ Lif Lil 
33k 22ul (22u | 
© 
3.9k | 
2? O O O O S8 
b 7 8 9 10 , i 1 
‘T 5600? 
E { 
4 
_ vec 
SG1 a ; wo. 
Units Resistance : Q 
Capacitance : F 
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DESCRIPTION 
The M51593FP is a semiconductor integrated circuit developed as an optical pickup 







preamplifier for CD players. In a microminiature 20-pin flat package, it contains four I-V 
amplifiers that convent current signals gained by optical pickup photodetectors into 
voltage signals and also has FE (focus error), TE (tracking error), and RF amplifier, as well 
as an APC. The IC can be mounted on an optical pickup main assembly. 


FEATURES 


M Supports 3laser system. 

Mi Capable of being driven by either single or dual power 
supply. 

@ Built-in LPF for TE and FE amplifiers.(to remove unwanted 
high-frequency components) 

Mi Focus error balance control pin (pin @) 

M Built-in housed in microminiature 20-pin flat package. 
(0.65mm lead pitch)) 

Mi Built-in auto power controller (APC) 





RECOMMENDED OPERATING CONDITIONS Outline 2OP2E-A 
0.65mm pitch 225mil SSOP 


Supply voltage rangers: crsecere eset teee esse ees Vcc, Vee= +5V (A.Arom * 6.5mm 1.15ram) 


(2 split supply voltage) 
or Vcc =+ 5V (single supply voltage) 


Rated supply voltage st eeeeneeeneeaes Vcc, VeE= + 4.75~+5.25V 
or Vcc = 4.75~5.25V 
Rated power dissipation es G esate wr aiicvetec elias bie e7artege ote lovele\ei ele’ evaXer'e-e giserele:'siehe 6BOmW 


-| SYSTEM CONFIGURATION 


M51593FP 


FOCUS ERROR 
CIRCUIT 
HF 
DEMODULATOR 


ERROR CIRCUIT 


a TRACKING 3 | 


PICK-UP SERVO 
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PIN CONFIGURATION 


APC SWITCH 
NEGAYIVE INPUT 
HF AMP OUTPUT 
FE AMP OUTPUT 
FE AMP BIAS 

TE AMP OUTPUT 
E BALANCE 

E OUTPUT 

NC 


Outline 2OP2E-A 
NC: NO CONNECTION 


IC INTERNAL BLOCK DIAGRAM 
HF AMP 
NEGATIVE INPUT 
HF AMP FE AMP FE AMP TE AMP Ee E 
Voc APC SWITCH OUTPUT OUTPUT BIAS OUTPUT BALANCE OUTPUT NC 


| 
185k 
20.5k | 20.5k 


Units Resistance : Q 
Capacitance : F 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 
























aren 
Rye ee 
Supply voltae 
ee 
ee a 










ELECTRICAL CHARACTERISTICS (Ta = 25°, Vcc = 5V, Vee = — 5V) 

























Sista: Voc = 5V, Vee = — 5V fe | 20) mA 
Ve = OV een = 12h | amy 
No signal p= 80). 0) 4 80 mV 
[Vr2 | Voltage gain | i= KHz, 4OmVe-P | 8281.2 34.2) GB 
ffcur | Frequency characteristics =| SDB down ——s—‘CiésLS iif Mz | 
Weea _, Maximum outeut emote mah SP 
sets) ee Oe 
[Vre1 [| Output voltage | ——‘“‘“Cs*s*s*~s~s*—*SC~ 12 +120 mv 
eee Woltage goin ie tee Smee AT 
45.1| dB | 
[Vrea | Voltage gain balance | Vt V2- Va C—“‘“‘LS = 8ziTCC BC 
kHz 

Nees Meximum oupotameltude Reh sf ABE 
(Sed eA 2 2 V4 
|Vre1 | Output voltage | —“—i‘“‘CC™S*S*s*SC*r C= 1200 + 120 
Wea __{ Nolte gain 7 We tke, 300mNr-e 1B a Taf 2d 0 
Voltage gain 2 22.4] dB 
Voltage gain balance Es es ee ere sO oO 18) dB 
kHz 

es __| Maximum cutput ampftue ey J 
Lee eae ee 
Eee leet | a0 
fee Oe Ate es a 
| 46] 48) - | Vv | 
[Vapcs | Output voltage 5 LE OBMA CC LH 80] OT VV 
[Vai | Output voltage 1 CTC 1000100 mv _| 
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TEST CIRCUIT 
Vec 
O O S7 ae 
GND 
: : 18 | 
S1 E1 210k 10k 
S2 r $3 
0.8mA VEE 
VEE 
VCC E2 
TYPICAL CHARACTERISTICS 
THERMAL DERATING 


POWER DISSIPATION Pa (W) 


OUTPUT OFFSET VOLTAGE 
VoFFHE, VoFFEE, VoFFTE (mV) 


5-118 


0 25 50 15 


(MAXIMUM RATING) 





100 125 
AMBIENT TEMPERATURE Ta (°C) 


OUTPUT OFFSET VOLTAGE VS. 
SUPPLY VOLTAGE 





SUPPLY VOLTAGE Vcc (V) 
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390k < 390k 


rsa [ss (A) 
© © 


9 SB 
oe V1 


AC 


CIRCUIT CURRENT Icc, lee (mA) 


3° 
ae A 
6 
i. a 
LL 
5 
Oo 3 
ue 
a 
> 
© 
2 “2 
< 
9 
Lu 
oO 
<q | 
~~ 
_ 
So 1 
> 
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Unit Resistance : Q 


CIRCUIT CURRENT VS. 
SUPPLY VOLTAGE 





SUPPLY VOLTAGE Vcc, Vee (V) 


VOLTAGE GAIN VS. 
SUPPLY VOLTAGE 






< < 
L mn 
m m 










< 
4 
m 





O 20 30 40 50 60 7.0 


SUPPLY VOLTAGE Vcc, Vee (V) 
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DESCRIPTION | 

The M51595FP is an optical pickup preamplifier for CD players. It has a built-in I-V 
amplifiers that convert current signals gained by photodetectors into voltage signals and 
HF (high frequency), FE (focus error), and TE (tracking error) amplifiers, as well as HFOK 
and MR circuits that output in logic level. 


FEATURES 

MFor 3 laser system 

Mi Capable of being driven by either single or dual power 
supply 

Mi Built-in LPF (fc = 70kHz) for TE and FE amplifiers to 
remove unwanted high-frequency components 

MIE-F balance control pin 

Mi Built-in auto power controller (APC) 

Hi Built-in microminiature 24-pin flat package (0.8mm lead 





pitch) 
Outline 24P2Q0-A 
RECOMMENDED OPERATING CONDITIONS 0.8mm pitch 300mil SSOP 
Supply voltage range: Vec, VeE=+4.75~+ 5.25V Soman TO mm ry 
Rated supply voltage wie atari leh ves wi a dre Wiayecaataimuer beaten (ein bcace Stars Vcc, VEE 2a 5V 
Rated power dissipation aioe: a lass hts “cysie ie obo dtw/a savers is aialoyaloie lies stajeieje brea 85mW 


M51595FP 


OPTICAL 


PICK-UP 


PICK-UP 
SERVO 
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PIN CONFIGURATION 


REFERENCE 
LOGIC GND 


TE AMP NEGATIVE INPUT 
23] TE AMP OUTPUT 


HF AMP NEGATIVE INPUT 
HF AMP OUTPUT 
HF SIGNAL INPUT 
SUPPLY VOLTAGE 
MR OUTPUT 

MR JUMP CONTROL 
MR CAPACITANCE 


HF OK OUTPUT 
FE AMP OUTPUT 


Outline 24P20-A 


IC INTERNAL BLOCK DIAGRAM 


TEO Te GND 


EF 
BAL 





9- 120 


HF © HFOQ HF MR 


1D) 
50 
£» 


Vcc 
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JUMP MRC HF OK 


(16-15-14) 


15k 


22k25k 
<q 


PEAK BOTTOM 
HOLD =F 


APC APC 
OUT IN 


MITSUBISHI 
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FE 


(3) 


LGND 


Units Resistance : Q 
Capacitance : F 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 














fico | Circuit current Om 
| Pa | Power dissipation | AO | mW 












ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vcc = SV) 


| a Limits 





S 
S 
4 
< 
DO 





















Max 
= GE wows [eet | le 
‘ fo Sy = one es oe 
a 
| Vor | HF output offset voltage | Input open T= 120f 0 +120] mV 
FE output voltage oe ae U2 adeavece 0.7 | 09) ver 
AL = 10k9 Rae ae ev 
| Viac | HF low output voltage | R= 10KQ = OTT VT 
=50| 0 | +50| mv | 
a 
| Vue | TE high output voltage | RL 10KQ TT TT - OT OV 
RL = 10k Q beget sO ede) 2 Vad 
HFOK high output voltage ea tae OA ee | 
| Viok___| HFOK low output voltage | No signal =| | OT OV 
| VrHok | Threshold voltage | 26 0.37 | 4B] VI 
| Vuwr | MR high output voltage | No signal 8ST AT | TV 
| Vema | MR low output voltage | = TV 
O46). 5S | 
f = 500kHz (carrier) 05) 06 i 07! 
fe fonimen ita” lf Le 
Input_Vi = 190mV Ee AO fh 
Output voltage 2 Input Vi = GOmV Ce Oe See Ned 
input Vi= 160mV i as 
| Voltage _gain eee | Se 
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TEST CIRCUIT 
Veco (A) 
| Vi2 Vi3 
S8 of (~) 
HO 
Vcec/2 30k 
1 |50k [62k 2 
r I 29 = ans eae 
36k S 2 oe: O 
oe SA 
1903 
10k 0.001 w 


100k 0.068 us 100k <> 100k 


el Pl Pl bo fl fel [7 fe fa fq fs 


8} | 9] 
O 
© Vcc/2 
mara 





Units Resistance : Q 
Capacitance : F 
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TYPICAL CHARACTERISTICS 





THERMAL DERATING CIRCUIT CURRENT VS. 
(MAXIMUM RATING) | SUPPLY VOLTAGE 

S = 

c € 

a 8 

Zz 

O o 

= cr 

om oc 

Q e 

0 I 

ac > 

Lu © 

5 ce 

© © 

Ou. 

0 
35 40 45 50 55 60 
AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc (V) 
HF OUTPUT OFFSET VOLTAGE VS. FE OUTPUT OFFSET VOLTAGE VS. 


SUPPLY VOLTAGE SUPPLY VOLTAGE 


100 100 


50 


1/2Vcc 1/2Vcc 1/2Vcc 





HF OUTPUT OFFSET VOLTAGE VorHr (mV) 
FE OUTPUT OFFSET VOLTAGE Vorre (mV) 
O 


-—100 = 100 
3.5 4.0 45 5.0 oS 6.0 3.5 40 4.5 5.0 5.0 6.0 
SUPPLY VOLTAGE Vcc (V) SUPPLY VOLTAGE Vcc (V) 
TE OUTPUT OFFSET VOLTAGE VS. HF OUTPUT VOLTAGE VS. 
SUPPLY VOLTAGE SUPPLY VOLTAGE 
100 20 : 


f = 500kHz 
Vi = 107mVp-p 





HF OUTPUT VOLTAGE Vo (Vp-p) 





—100 0 
35 40 45 50 55 £460 35 40 45 50 55 60 


SUPPLY VOLTAGE Vcc (VY) SUPPLY VOLTAGE Vcc (V) 


TE OUTPUT OFFSET VOLTAGE Vorte (mV) 





MITSUBISHI 
Fl ECTRIC 5-123 


MITSUBISHI SOUND PROCESSOR ICs 
M51595FP 


PREAMPLIFIER FOR OPTICAL PICKUP 





_ FE OUTPUT VOLTAGE VS. TE OUTPUT VOLTAGE VS. 
SUPPLY VOLTAGE SUPPLY VOLTAGE 


1/2Vcc 1/2Vcc 1/2Vcc 





FE OUTPUT VOLTAGE Vo (Vp-p) 
TE OUTPUT VOLTAGE Vo (Vp-p) 








0 0 
35 40 45 50 55 £460 35 40 45 50 55 60 
SUPPLY VOLTAGE Vcc (V) | SUPPLY VOLTAGE Vcc (V) 
HFOK OUTPUT VOLTAGE VS. MR OUTPUT VOLTAGE VS. 
SUPPLY VOLTAGE SUPPLY VOLTAGE 

“J . PIN @ INPUT 

8 ol 

= ee 

: a 

es ees 

<< ne 

ai: < g 

CG a 

>> O > 

KY ye 

_) O bs x 

a 3S 5 = 

5> & 

5 5 

¥ : 

= 4 = 

35 40 45 50 55° 60 35 40 45 50 55 £60 
SUPPLY VOLTAGE Vcc (V) SUPPLY VOLTAGE Vcc (V) 
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DESCRIPTION 

The M51598FP is an optical pickup preamplifier for CD players. It has a built-in I-V 
amplifiers that convert current signals gained by photodetectors into voltage signals and 
HF (high frequency) mixing, FE (focus error), and TE (tracking error) amplifiers, as well as 
HF signal detector and mirror detector. 


FEATURES 

MFor 3 laser system 

MiCapable of being driven by either single or dual power 
supply 

W Built-in LPF (fc = 70kHz) for TE and FE amplifiers 

MIE-F balance control pin (pin @) 

MBuiltin focus error balance control pin (pin @) 

M External components:::::as few as 2 chemical capacitors, 
3 ceramic capacitors, 2 volume controls, and 1 resistor 

M Built-in microminiature 24-pin flat package (0.8mm lead 





pitch) 
Outline 24P20-A 
RECOMMENDED OPERATING CONDITIONS eae pitch S0Omil SSOP 
3mm X 10.1mm x 1.8mm) 
SUPPIY VOltage. FANGS >t st rssheseete cesesenmar tat Vec = 4.75~5.25V 
Rated supply voltage iiaicgh by dvactevocenvn sake sactorw’ Grave tae Wunteve tote evereVolare ‘al-eletelaveueie tere cels Vcc = 5V 
Rated power dissipation iid! 63a: SsB: Go Bilin 9 av TWies wiie' oo 1a°S lel Sie palace e's \bre'eginveree 85mW 


M51598FP 


OPTICAL 
PICK-UP MR CIRCUIT 


PICK-UP 
SERVO 
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PIN CONFIGURATION 


E NC 
F TE AMP OUTPUT 
EF BALANCE GND 
HF AMP 
NC NEGATIVE INPUT 
HF AMP OUTPUT 
HF SIGNAL INPUT 


SUPPLY VOLTAGE 


dis6SlSW 


Vcec/2 

FS BALANCE 
REFERENCE 
LOGIC GND 


MR JUMP CONTROL 
MR CAPACITANCE 
HF OK OUTPUT 


MR OUTPUT 
FE AMP OUTPUT 
-A 


Outline 24P2Q 
NC : NO CONNECTION | 





IC INTERNAL BLOCK DIAGRAM 
NC TE AMP GND HFO© HF HF | Vcc JUMP MRC — HF OK 


--@9—(19)— - 08 


DO 






Dee Or Oe) 


Vcc/2 Vref LGND 


Units Resistance : Q 


Internal component values are typical Capacitance : F 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 









|Pa__| Power dissipation =| AO mW 
Storage_temperature 


ELECTRICAL CHARACTERISTICS (Ta = 25°, Vcc = 5V) 















5 
a4 
< 































Circuit current No_ signal | - | 15] 33) 
Sati cmans | 2 af 
twos [Euan | al [= [= 
Leto wd 
om |, [oman [ASE mans or 00 
: Ru = 10k | 36] 41 | - | v | 
Ru = 10k [ere NOD. | | 
Input_open | 50] 0 | +50] mv | 
Z RL=10kQ eS Se Sh 
| TE Low output voltage | RL=10kKQ_ = | OV 
| Output offset voltage | Input open = 100] 0 | +100 | mV 
H | HFOK High output voltage | TT - 
6 No_ signal ee Og OL 
K | Threshold voltage | 26 | 0.37 | 0.48 
.MR High output voltage | No signal = HT A | = OV 
ViMe | MR Low output voltage | | 
M | Envelope ratio (normal) | f= 500kH2 Carrie) —=S*~=~=“‘*~*dtC( | OB | OMB 
Envelope ratio (jump) | f=500kHz (carrier) Ss | S| OK | OT] = | 
f= 500kHz (carrier), AM mod=55% | 47] 60 | ~ | kHz 
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TEST CIRCUIT 


Vcc Oo 
O 0! 


99 UL 
SH * 
Q) 


30kS Sl62k M50k 5 


i 


ey 2 


] 


© 
24 6 
2 O 
Vcec/ zc 36k 5 Ores 3 S 
O 0.068 
100k 





10k SH Joon TOO 10k 
M51598FP 
fe 8] [o 
10k 
30k 
oVcc/2 
+ 
oe O21 





Units Resistance : Q 
Capacitance : F 
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TYPICAL CHARACTERISTICS 


OUTPUT OFFSET VOLTAGE VS. VOLTAGE GAIN VS. SUPPLY 
VOLTAGE 


SUPPLY VOLTAGE 
VoHF—> VS. Vref 
ae Vore, VoTtE=>VS MVcc 
i~ 
ph 
ee he a ee 
Eo 


40 45 °5 


O- ~5:5: ~ “6.0 


50 







=50 


OUTPUT OFFSET VOLTAGE Von, Vore, Vote (mV) 
VOLTAGE GAIN) Gvur, Gvre, Gvte (VP-P) 


40 45 50 55 £60 





SUPPLY VOLTAGE Vcc (V) | _ SUPPLY VOLTAGE Vcc (V) 
HFOK OUTPUT VOLTAGE VS. HFOK THRESHOLD VOLTAGE 
oe SUPPLY VOLTAGE a VS. SUPPLY VOLTAGE 
€ S & 
aad VHok A, B,C, D INPUT Vi= YVcct0. 5V 7 Y A, B, C, D INPUT : 
5 Viok NO SIGNAL S. = HFOK (VS. Vref) VOLTAGE 
s a. = 
Lu a) F 
O < Oo 
. KF 6S 
a O a 
O > as 
> : 2 
5 c 86 
E 5 CUE 
S a ve 
Vv 
Vv O S 
uC 40 45 50 55 £60 ae ae 40 45 50 55 £60 
SUPPLY VOLTAGE Vcc (V) SUPPLY VOLTAGE Vcc (V) 


MR HIGH/LOW OUTPUT VOLTAGE VS. 
SUPPLY VOLTAGE ENVELOPE RATIO VS. INPUT VOLTAGE 








2 > 1.0 
oS Vumr NO SIGNAL oe = 
x Vimr Vi =1.5Ve-P = a 
=L 
= f = 500kHz > a 0.8 
“1 PIN@ INPUT a z 
> 
iG a) oO «(06 
< = 
LE 5 < 
= a 
2 2 (O04 
Oo. 
b rE O 
=> = a 
Oo. a = 0.2 
5 = Z 
5 2 ud 
or S 0 
= 0 0.2 0.4 0.6 0.8 1.0 
SUPPLY VOLTAGE Vcc (V) PIN@ INPUT VOLTAGE Vi (Vp-p) 
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APPLICATION EXAMPLE 


+ BV 
O 0 O 0 O O 
36k 0.001 nu 2.2 0.068 
Veco +R [4 
eal [es] fee] fei] feo) fis] fio] [7] fro] [is] fe] fig 
M51598FP 








O 
6 8} [9 
«Vs V/V VwsVw\VsiV 
vee 4 ieee 
1/2Vcc 
Internal component values are typical. 
Units Resistance : Q 
Capacitance : F 
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DESCRIPTION 

The M51599FP is an optical pickup preamplifier for CD players. It has a built-in I-V 
amplifiers that convert current signals gained by photodetectors into voltage signals and 
HF (high frequency), FE (focus error), and TE (tracking error) amplifiers, as well as HFOK 
and MR circuits that output in logic level. 


FEATURES 

MFor 3 laser system 

Mi High speed pickup access 
Frequency of mirror circuit : 1O0QOkHz typ 

@ Built-in finger-print circuit 
Variable level of mirror detector 

M Built-in LPF for TE and FE amplifiers (fc = 70kHz) 

MIE-F balance control pin (pin @) 

Mi Built-in focus error balance control pin (pin @) 

M External components : 2 chemical capacitors, 4 ceramic 
capacitors, 2 volume controls, and 1 resistor 

M Built-in microminiature 24-pin flat package (0.8mm lead 





pitch) 

Outline 24P20-A 
RECOMMENDED OPERATING CONDITIONS 0.8mm pitch 300mil SSOP 
Supply voltage range tr Vcc, VeE= + 4.75~+ 5.25V 2 AO me Oa) 
Rated supply voltage Gielels Give na Otted ees wie ere h wk 6% owstaia es Vcc, VEE oe 5V 
Rated power dissipation sPSGiye aF'eisig soya: oc eaiie Wye w sa Ws GlaMae- Se ele wi tore peter ale AL be 85mW 


M51599FP 


OPTICAL 


PICK-UP 


PICK-UP 
SERVO 
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PIN CONFIGURATION 


| F 
EF BALANCE 
NC 

HF AMP OUTPUT 
HF SIGNAL INPUT 
Vcc 

MR OUTPUT 

MR JUMP CONTROL | 
FS BALANCE {T5] MR CAPACITANCE 
REFERENCE HF OK OUTPUT 
LOGIC GND FE AMP OUTPUT 


di66SISIN 


Outline 24P2Q0-A 
NC : NO CONNECTION 


IC INTERNAL BLOCK DIAGRAM 


C HF OK FE 


@) 49 1)-- 


GND FS BAL Vref L GND 
Units Resistance : Q 
Capacitance : F 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25‘, unless otherwise noted) 


Symbol 
Supply voltage 
ficc_ | Cireuit current | AO mA 
| Vi | Input voltage Vee ~ 0.3~Vecc + 0.3 

0 





Cc 









2 
> 








1 

Vi 
[Pa | Power dissipation =| AO mW 
Operating temperature 
Tstg Storage temperature 


3 
= 








ELECTRICAL CHARACTERISTICS (Ta = 25°, Vcc = + 5V) 


























Circuit current No signal PS ie ee mA 
Lesa OS a 
A~D input 
H A~D input 2 
HF High output_voltage | 35] 42) - | Vv | 
A, C input 
: | HF High output voltage Ru = 10kQ 3.2] 40] - | Vv | 
HF Low output voltage RL = 10kQ | = | -45 
Output offset voltage Input open fe WO5 |S 20:1 96) mV. 
E input f=1kHz 
VHE TE High output voltage Ru = 10kQ | 32] 40[ - | 
TE Low output voltage Ri=10kQ | | - | -4. 
Output _offset_voltage + 160 


O1 


HFOK Low output voltage 
Threshold voltage ee ed 
MR High output voltage 
SP 


Envelope ratio (normal) f 
Envelope ratio (jump) f 
MR_ frequency f 


Ww 
O1 





5OOkHz (carrier) 
5OOkHz (carrier) 
5OOkHz (carrier), AM mod=55 % 4 





H | HFOK High output voltage | 
0 


gh 
8 
OD 

Oo © 

Ww Blt Ban £ 

O) —| AN _ ol 
x 3 < 
oT <|<|</</<|3/</<| ? 
q < t 


oO fo 
OCyRIOT [RIS 
N/R] | colA 


oO 
Clb 
SIO 
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TEST CIRCUIT 
Veco (A) 
Eola | 
- WL 2.2 
2 Vi2 Vi3 
30k} 262k al 
50k “4 
OT pa | ERP’ ¢ 
“2 a Tk 21 : 
| i » O83 oes 
10k (SB) 0.001 u 100k 100k 210k 





Merce e eee e ene en cee ee een ee te neeeeeee 


Units Resistance : Q 
Capacitance : F 
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TYPICAL CHARACTERISTICS 




















ELECTRIC 


THERMAL DERATING CIRCUIT CURRENT VS. 
(MAXIMUM RATING) SUPPLY VOLTAGE 
600 —20 
S om “nN 
— 500 € E 
oO Ww oO 
+ 400 = = 
5 ee is 
; Salo 
< 300 ce S15 a 
< aE: 
A O o 
5 200 a ‘s 
or = 5 
LW © © 
= 100 oc a 
oO Oo oO 
Ou. 
0 -—10 
0 25 50 15D 100 125 2 ao eA. 2S, SEB. cee 7 
AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc, Vee (V) 
HF, FE, TE OUTPUT OFFSET VOLTAGE VS. HF,FE, TE CLOSED LOOP VOLTAGE GAIN 
LW SUPPLY VOLTAGE Zz VS. SUPPLY VOLTAGE 
© 200 6 
x 
ae WwW 
5S 150 © 
eas 
S Fa 
ty & 100 OS 
an ~~ > 
ir ade 
eae. ao 
2 0 a § 
E> Wo 
=e eo f= 1kHz (Vi = 13.5mVrms) 
OE = 00 ae FE B+D_ INPUT 
Lu > oe f = 1kHz (Vi= 27.5mVrms) 
ui -100 f- HF A+B+C+D_ INPUT 
uk ui f = 500kHz (Vi = 31.5mVrms) 
= us +2 +3 +4 +5 +6 +7 
SUPPLY VOLTAGE Vcc, Vee CV) SUPPLY VOLTAGE Vcc, Vee (V) 
HFOK OUTPUT VOLTAGE “H” “L” VS. 
SUPPLY VOLTAGE 
> 
Ee 
yY Mw 
Oo Oo 
aoc 
>s 
Lu LU 
oOo 
<< 
EK 
alt. Ha 
OO 
> 
KE 
Sey 
Q & 
EE 
es 
00 
vv 
OO 
LL LL 
a oe 
SUPPLY VOLTAGE Vcc, Vee (V) 
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DESCRIPTION | | 
The M51564P is a semiconductor integrated circuit built-in the logic control, servo 







amplifier and switches required for servo control of CD player pickup. 


FEATURES 


WM The amplifier, switches and logic control, all requirements 

~ for optical pickup servo control, are accomodated in a 
single chip 

M Built-in the focus search circuit capable of auto search in 
both upward and downward directions 

Mi Built-in the serial-parallel data conversion circuit, which 
alleviates load on the microcomputer | 

Mls highly applicable to a wide variety of pickup because 
of variable gain and frequency characteristics accomplished 
only by changing external parts 

HM Built-in the Vcc/2 generation circuit so as to permit the 
use of either double or single power source 





RECOMMENDED OPERATING CONDITIONS | | 
Vee. Vib ot 275s 695V; Outline 36P2R-A 


be ane 0.8mm pitch 450mil SSOP 
or Vee = 4.75~5.25V (8.4mm x 15.0mm x 2.0mm) 


Supply voltage ranger 


Rated supply voltage 

ERENT RRR NS Vcc, Vee = +5V (double power source) 
or Vcc = + 5V (single power source) 

Rated power dissipation Be Sea WS elev did 5 ByoNarete: «8 ayer eres el arase arave Wie era aver e GuaNete TOmW 


a : LOGIC 
OPTICAL TRACKING SERVO CONTROL] — 


TRACKING ERROR : 
| CIRCUIT a: 


PICK-UP a CIRCUIT p\ 


SLIDE SERVO CIRCUIT C77" 
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BUILT-IN FUNCTIONS 
@ Focus servo amplifier: FS (Focus Servo Amp.) 
@ Tracking error amplifier: TE Clracking Error Amp.) 
@ Tracking servo amplifier: TS (Tracking Servo Amp.) 
@ Slide servo amplifier: SS (Slide Servo Amp.) 
@ Jump and brake switch circuits : 
TS1 SW, TS2 SW CTracking Servo Switches) 
TG1 SW, TG2 SW (Tracking Gain Switches) 
JF SW, JR SW (Jump Forward/ Reverse Switches) 
SS SW (Slide Servo Switches) 
SF SW, SR SW (Slide Forward/Reverse Switches) 
@ Focus search circuit : 
Focus search switch (FSR1, FSR2, FSR3, FS, FG) 
Focus search switch (FZR Det) 
Focus zero cross detector (FZC Det) 
@ Track cross detector: TC Det (Track Cross Detector) 
@ Shock detector : Shock Det (Shock Detector) 
@ Logic controller : 
Serial > parallel data conversion circuit 
Jump, brake and focus search controls 
@Vcc/2 generation circuit 


IC INTERNAL BLOCK DIAGRAM 
FOCUS SEARCH FS AMPLIFIER 


PIN CONFIGURATION 


TE INPUT 
TC INPUT 
SHOCK INPUT 


LATCH 
CLOCK 
RESET 
BIAS 
COMMON 
GROUND 
NEGATIVE POWER SOURCE 


Outline 36P2R-A 


POSITIVE POWER SOURCE 
BASIC CURRENT SOURCE 
FOCUS SEARCH TIME CONSTANT 


FOCUS GAIN 

FS AMPLIFIER 
NON-INVERSION INPUT 
FS AMPLIFIER 
INVERSION INPUT 


FS AMPLIFIER 


FOCUS SEARCH 
TE AMPLIFIER 
INVERSION INPUT 


TE AMPLIFIER OUTPUT 


TRACK GAIN 1 

TS AMPLIFIER 
NON-NVERSION INPUT 
TRACK GAIN 2 
TS AMPLIFIER 
INVERSION INPUT 

TS AMPLIFIER OUTPUT 


SS AMPLIFIER 
NON-INVERSION INPUT 
SS AMPLIFIER 
INVERSION INPUT 


SS AMPLIFIER OUTPUT 





TE AMPLIFIER : TS AMPLIFIER ss AWLIFiER 
INVERSION INPUT TRACK GAIN 1 TRACK GAIN 2 OUTPUT INVERSION INPUT 
POSITIVE BASIC INPUT 

POWER 


TS AMPLIFIER SS AMPLIFIER 
CURRENT FS AMPLIFIER FOCUS TE AMPLIFIER | NON-INVERSION | TS AMPLIFIER | NON-INVERSION 
SOURCE SOURCE FOCUS GAIN | INVERSION INPUT SEARCH OUTPUT 


FS 
TIME CONSTANT | NON-INVERSION AMPLIFIER 


SS AMPLIFIER 
_ OUTPUT 


85)— 8483 83-— 8) 630827) INPUT INVERSION. INPUT INPUT 


FSR2 SW 
o 
FG SW 


CURRENT REFERENCE 
FZC Det 
FSR Det 


7 Vcc 20k 20k 
LOGOC CONTROL “0 


/\ 


| : - 
chee foo 15} 1) 1) 18) 


SHOCK | MIRROR | DATA | LATCH RESET | COMMON | NEGATIVE 
INPUT INPUT SUMP OUTPUT SERIAL DATA CLOCK BIAS GROUND POWER SOURCE 


TC INPUT HF OK T+HLD JUMP 1 
uNnG INPUT FLAG INPUT RESISTANCE IN THIS DIAGRAM INDICATES STANDARD VALUES, 


b-o-6 


TE INPUT | 
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PIN DESCRIPTION 






/O Function 


Block 


Pre-amplifier input 





Symbol | 
Input terminal for tracking error signals 


Input terminals for disc mirror surface detection signals 


Outputs “H” in jump modes such as TS OFF, JF JR, and BRAKE : 

HPD [i HFD="H"when MR input="H"and when track servo loop is OFF(TS OFF, JF, and JR) 

ia Direct control terminal for When T-HLD= “H”, TSISW= “b” ; a 

TSISW When T-HLD= “L”, controller command prevails 
TA OUT {Microcomputer 1/0, O 
: 
Transfers serial data from microcomputer to servo IC. LSB first. 8-bit data 

M 

ACLR 
een Seasons 

ee 


When power source is single, this outputs Vcc/2 bias power 


COMMON terminal. Connected to GND, when positive and negative power is supplied, and to BIAS when power source 
Slide servo 


is single 
egative power terminal. Connected to GND when power source is single 





m|al4 
o}aQ}m 
co} | 
Ne 


F OK 


mp Flag] Output to the pre-anpl ifier 






< 
DD 
= 






| 3 
Oo 
= 


qc 
AHS 












= 


o 





S&S 


1 


= 
A> 


Oe” 


Q 
QD) > 
= 


p 
MS 
C 





G) 
Zz 
Oo 


N 


Terminal for positive power source 


ez 


T 


7 
BIDo|" 


DIA Q! Da Di” a 
DIMIOlo 


=i 
eS 
4 


|} ) Al alain 
Ee 
+ 


t 

t 

t 

t 

f 
ea ood 
ee eel 
et eel 
Ree eras 


>| >| | | > 


Focus servo 


WM) mim 


DIDjo|FIDlo 


eeeeeevseoe 
Haalz 
C\zZ 


TN 
me 


‘@) 
nm 
Cp) 
DD 


+ 
oO 
—h 
oO 
° 
3 
wn 
ot 
® 
=: 
rr 
oO 
< 
oe: 
7" 
© 
3 
rte 
nA 
oO 
Cc 
ee} 
Q 
oO 


ele 
< 





CC Power source 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 


Symbol 


V 
felix ome 


ere 
V 

Input voltage Absolute value 
|Appliad auoply voltage +05] | 
[Pa | Power dissipation | BO mW 


RECOMMENDED OPERATING CONDITIONS (Ta = 25°) 


| Voc | ee | | (+) and single power sources 
i Mee - hee ee (+) power source — 5.25 
| Viq_ _|_ Input voltage (“H” level) 


Vcc 
VEE 
VIH 
Input voltage (“L” level) 











> 


< 
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ELECTRICAL CHARACTERISTICS (Vcc =+ 5Y, Vee =— 5V, Ta= 25°, unless otherwise noted) 































ficc | Circuit current | To be reset | = 482 ma 
28) 212 = 2) mA 
| Ges | FS closed loop voltage gain | fe tkHz, Viz-10dBm | 20] 22] 24 BC 
Fe TkHz, Vi= Od8im | 35] - 25, aB_| 
FG SW ON resistance f=1kHz, Vi = OdBm | = | 100] 300] Q | 
Viz 1V, R= 2209 [ a2, 4p - | v_ 
VLFS FS output voltage L a eee -2.2 
VESR + FSR reference voltage (+) 
| Vesk- | -0.54| -0.49[-0.44/ V | 
| Gre__| TE closed loop voltage gain | felkHz, Viz=-10dBm | 88] 8.8] 108) cB 
| Grs___| TS closed loop voltage gain | fetkHz, Vi=z-10dBm | 78] 98] 11.8] BY 
ers sv noun te cetin ft agg 
TG1SW ON resistance f=1kHz, Vi = OdBm | = | 50} 300] Q | 
f=1kHz, Vi = OdBm = | 50] 300] 2 | 
| Vets | TS output voltag Ho | i= eV, R= 22000 | T= OV 
Vi= =2V, RL= 220Q es Seed Seer ees ee 
f= TkHz, Vi = = 10dBm 145] 13.5] 155] dB | 
f=1kHz, Vi = OdBm oe | 4 |) 00) OB 
Vi= 2V, RL= 2209 oe aa ee 
j= —2V, RL= 220 Q ae eee 
| VsH+ | SHOCK DET reference voltage (+) | TT TV 
| VsH- | SHOCK DET reference voltage (=) | sd 0.47 -0.37] 0.27] V | 
PM aPeeutput Vyoltaae, <= oe ee A 
Vue | JR output voltage | = 14 
[Vse_ | SF outout voltage | TAT VT 
|Vsr_ | SR output voltage | = 84] = 28 
E24" | g70@-earch reference vottege §—§ |————_}926| 0281 0321 
ri ee es psa scenes ame gS 
VFoD - ai i ee ee Oy = OO Oa Ve 
HTS* | 10 reference vote =} 910i} 02] VO 
[Vite | TE output voltage Ho i= 2V,RL=ATKQ 8S] 2] = TV 
Vi = =2V, RL= 47k Q Pek ee 8s Nee 
130| 190 
| Voste | TE output offset voltage | 85 | 10 | 15 | mv | 
| Vosts__| TS output offset voltage | HB 20 45 | mv 
| Vosss__| SS output offset voltage | 80 | 80 | mv 
ee See) S253] Fe a 





Note 1. Before taking measurements, whichever of the above, input the reset pulse as shown in the diagram below into terminal(@ACLR after 
turning power on. 


| TRST 


TRST: 1uS min 
VHRST : 2.5V min 
VLRST : 0.4V max 





VLRST 
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FUNCTION DESCRIPTION 


Setting the bullt-in constant-current source current — 


level 
Focus search (FSR), tracking servo (TS), and slide motor 
servo (SS) | | 

The current level of the constant-current source for FSR, 
TS and SS can be set via resistor Rx connected across 
terminal @)~ Vcc. 

Let the absolute values of the constant-current source 
current levels for FSR, TS, SS be Irsr, Its, Iss, respectively. 
Then 


IFSR= a . se = 
8 Rx 
bigdue t,, Vcc - V® 
8 Rx 
i ] Vcc - V® 
Iss= a Re Rx 


where V@ is voltage at terminal &. Let voltage at terminal 
@ (Vee) be V@. Then V@® can be obtained 
V@=V@+t VBE (VBE~0.7V as standard) 


Constant-current source block diagram 


Current 
Reference 


ak O 
VEE(V ®) F 


Vcc 











4 $0 


+1SS° ISS | 
—IFSR 


FSR detector 
Current is input from FS OUT (terminal @ output) via 
resistors or the driver and resistors into FSR.IN (terminal @ 
input). The following are performed during focus search : 
®@ Automatic switching of focus search direction 
@ Automatic switching of FZC detection polarity 
Focus search always begins from the @ side. The polarity 
of focus search voltage (@ or ©) is switched by FSR DET 
signal via FR1 SW. 


INPUT 


OUTPUT 


FSR IN level VinFSR Detl FSR1 SW mode}! FZC Vth level 


Gite 0 Side b: ©search| Rise 
voltage developed 0 ; 
Side a: ®search} Rise | 

MINer AS voltage developed) 0.30 O(V) 


FZC Vth level is the value when the power source is + 5V. 





Equivalent circuit 


Vcc 


OFF DURING FOCUS 
SEARCH ONLY 









FSR1 SW 
LOGIC 
CONTROLLER 


FSR Det 






DURING SEARCH IN 
© DIRECTION : 0 


Unit Resistance : Q 


Vee }1:0N /DURING SEARCH in 
0: OFF t DIRECTION : 1 | 


FSR det operation timing chart 


1 
SERIAG “FSON! pol es 
COMMAND 


FSR Det pee teen ee 
Sr Me ee ee ee 
SERVO SW MODE] Fspy gy Sine @ = San 


SERVO] FSR IN 
WAVEFORM| INPUT 
FZC Operation timing chart 


LOGIC CONTROLLER 
|NPUT 











; SEARCH 
FSR Det oJ +DIRECTION 
Eve | -DIRECTION 






0 

SERVO WAVEFORM P| ! 

FS@®TERMINAL@ —-—- eS 
INPUT 


qa ss 
t 
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Setting the focus search voltage and jump pulse and 
slide feed voltages 
(power source: 5V; RX =47kQ) 
Setting the focus search voltage 
Setting the FSR waveform maximum level Vrs 
(determination of Rs) 








Rat+R 
es Ayes Cece mer enserree (5) 
RA 
VES 
“.Ra=R — | 
a VESR ) 
VES 
= 3 is 
10x16 (5 1) (€Q) 


Vesa: FSR Det threshold value + 0.5V 
Ra: FSR IN @ input resistance 10k Q 
Ra: FSR IN @ external resistance 








Setting FSR time trsr (determination of Crsr and Rr) te 
Crsr Rs’ 
SR Tega ORE tal (2) tFSR 
Rs: FS © terminal @) internal resistance 47k Q 
Rt: FS Amp external feedback resistance 
Cesr : C. FSR terminal @ external capacitor Setting jump pulse and slide feed voltages 
l—sR : focus search current +25 uA @® Jump pulse voltage Vur 


VuF=Ri x 25 uA 
@ Slide feed voltage VsrF 
VsE=R2x50unA 







2 FSR DET 


4.7k 
Vth=+05V 4|FS SW 
O 


a 
Y O 


FSR1 SW 


. oh wa 


5OuA 50 uA\ 25 uA 25 LA 
10k 
C*FSR 
RA ESRI IN IS1_CONT Bla Sle . Bla Sle 
#8 Ed, 
Vcc 
Re 






VES” 


Note. Resistances in the diagram indicate standard values. 
Current and voltage values are those when the 
power source is +5V and RX =47kQ. 


POWER \/ POWER 
AMPLIFIER AMPLIFIER 





MITSUBISHI | 
ELECTRIC 5-141 


MITSUBISHI SOUND PROCESSOR ICs 


-M51564P 


OPTICAL PICKUP SERVO CONTROL 





Functions of serial command 


The logic controller has in itself a 8-bit shift register, which command mode, and the lower four (D3 to Do) the command 
converts (or decodes) serial data from the microcomputer state. 

(input into MSD terminal @) into commands for the servo == Commands in the same mode can be used at the same 
IC. | time within a data transfer and remains as set until new data 
Data-IN is input. Thus the command state does not change even if 


The upper four bits (D7 to Da) of B-bit data can set the other modes are chosen. 


Serial command function table (X =“1 or 0”) 


MSB Input into Data IN terminal @ 


; Output from Data 
Mode selection Command state setting : 


OUT terminal © 


FS_OK 
SHOCK OUT 
Note 2. TRACK1 modes 1 and 2 are the same. TG2 and TG1 command states can be set in both TRACK1 A and B modes. 
TRACK1 mode A or B determines SHOCK and BRAKE mode A or B. When either A or B is set to “1”, the other is automatically 
released to “O”. 
SHOCK and BRAKE A and B can be released via TRACK] A and B. 
3. The states of command TRACK (D3, D2) and SLIDE (D1, Do) in TRACK2 mode are set in 2 bits each. 
4. Output from Data OUT terminal © is automatically switched when the mode is switched. 


5.1xxxx*xxx is used for the command sent to the signal processing LSI, M50422P. During use of this command, the servo IC 
remains held, or unchanged, retaining the hold condition. 









Command function table 


Mode 


FS ON FOCUS Starts focus search and turns focus on 
t 3 Sata Open/close focus gain selector switch, FG SW 


G 
FSR EN t 
S 











SHOCK A|TRACK1 A 
HOCK B | TRACK1 
BRAKE A|TRACK1 A 










Prohibits TG1 and TG2 SW inversion when SHOCK A function + MR input = 1 


O OFF (this is provided as remedy for flaws) 
SON Provides jump brake (setting) operation 
O OFF Open/closes TS2 SW 
BRAKE B | TRACK1 5|o-| | 


2 
Ww 


O 





No 


Di oEEN Controls track gain selector switch, TG2 SW 
0 CLOSE 
] 


[Ds|De] 
|0|TS OFF| Track servo OFF _| 
1] O}JE | Forward jump 
Reverse jump 


Provides jump brake (setting) operation 
O OFF Open/closes TS1 SW 





For the states of TS1, TS2, JF and JR SW’s, refer to the 
Track Function Table 


0 | 
TRACK | TRACK2 [0 | 
es 


4 
we) 
> 
QO 
A 
oO|- 
OQ 
2/9 
oO;}m 
H|z 
Mm 
QO 
oO 
DS 
cor 
“ys 
oO 
7) 
cr 
ot 
o 
oO 
Se 
Oo 
o. 
5S 
wn 
Oo 
oO 
oO 
oF 
Oo 
=. 
” 
=. 
ot 
oO 
> 
+ 
G) 
ws 
= 
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Command function table (Cont.) 
















For SS, SF and SR SW’'s, 
refer to the SLIDE Function Table 


Ds 
fe: 
SLIDE TRACK2 | 0 | 


| | sf Resets data Do to Ds to “0” 
HA eee Resets data Do to D3 to "O"(this command is common to the signal processing LS|, M50422P) 


Serial data (MSD) transfer method 
With data transferred by “LSD first”, sending MLA signal, the 
command is executed. 


Serial data input timing chart 


~ MSB 
MSD | 
N wth 





tsu ae 
MCK | 
TERMINAL 43) INPUT 
twek ee twck <td 5 
MLA 
TERMINAL @2 |NPUT '  V/fek tWL 





ACLR | | ee 


TERMINAL @4) INPUT 


Logic input conditions 


























Max 
| fee | Clock frequency 80 125 He 
Clock pulse width ee eed 
EE cca OUD NNO a eer ee eee Peg ee OP eh ne 
ee ee 
Ed 20 ase 
fe Ws I as 





BRAKE’s A and B 
With BRAKE A or B command set to “1”, jump Brake 


operation begins, improving the jump setting ability after Jump brake truth table 


INPUT OUTPUT 


516 BRAKE A= “1”, BRAKE B= “1”, 
the state of TS2 SW | the state of TS1 SW 


b (track servo OFF) |] 
a (track servo ON) 


track jump. 










Jump brake operation 

@ When MR=1 (terminal®input), TC = “*t or |)” (TC 
Detoutput rise or fall) turns the track servo loop OFF. 

@ When MR=0, TC= “ft or |” turns the track servo loop 
ON. 





M 


JX 













a (track servo OFF) 
b (track servo ON) 





% 


When JF, JR or TS OFF command is effective, jump brake 
does not operate. 
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TRACK function table 


INPUT OUTPUT (SW position) 


Data 
TS1 SW TS2 SW JF SW JR SW 
O O 
QO 1 
1 0 
] ] 


a(servo ON) a(servo OFF) b b 
a(servo ON)  b(servo ON) bb : b 
b(servo OFF) b(servo ON) a(JF ON) b 
b(servo OFF) b(servo ON) ob a(JR ON) 


SLIDE function table 


INPUT OUTPUT (SW position) 


Data 
Command SS SW SF SW SR SW 








Di Do 

O O | a(servo OFF) b b 

O 1 | b(servo ON)  b b 

1 O | a(servo OFF) a(SF ON) b 

1 1 | a(servo OFF) b- . a(SR ON) 


& 
Direct command function 
JP1 signal 
During Jump of a track and the like operation, two serial data Jump T. ACT waveform 


transfers can be omitted so as to decrease delay in Co PULSE (JF or JR) 
microcomputer processing time. 

JP1 is normally “1”. Switching to JPT = “O” when TC 
(Data OUT) signal = “ft "causes the logic controller to 
automatically inverse the Jump polarity (JF -JR and JR> 
JE): 

lf JP1 is changed from “O” to “1” upon completion of TPT 


1 
one-track jump Cafter given time 173), JF and JR are | | 


automatically ended, thus turning TS and SS on. 





JP1 signal truth table 


P 4 
| PT TRACK2 Mode (0010 Ds Dz Di Do) (OUTPUT) 
(INPUT) TRACK (D3 D2) SLIDE (D1 Do): 
| OO 01 10 11 00 01 10 11 


| 0 TSOFF/ TSON | JR__| JF ___| SSOFF| SSON | SF__ | SR 


JP7 = “*” command is input when TS is OFF (001000XX), TS and SS are not turned on. 
7. If TS and SS are turned on when JPT= “*t”, TS and SS are kept ON until the subsequent TRACK2 mode command arrives. 
















T*-HLD 
Is the direct control terminal of TS1 SW 


T*HLD | Function (OUTPUT) 
] TS1 SW = OPEN 


Logic control 

command prevails 
When BRAKE TS is off, however, the logic command prevails 
for TS] SW. . 
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Logic output function 

Data out 

This is switched by changing the serial command mode (see 
the Serial Command Function Table). 

Data output corresponds to the serial command mode sent 
last. 


Data out output correspondence table 


TRACK1 A (0001XXXX) 
TRACK1 B (001 1XXXX) 





(1) FS ON 
When HF OK terminal @ input = “1” and when FS SW = “a” 
(servo ON), this outputs FS OK = “1”. 


FS OK truth table 


b(servo OFF) 


a(servo ON) 
a(servo ON) 





0 
b(servo OFF) 0 
0 
] 


While FS OK = “ 

command state: 
TS2 SW= “a” (servo OFF) 
SS SW = “a” (servo OFF) 


0”, the following hold regardless of the 


(It) TC 

Outputs TC signals latching MR signals at the edge (rise or 
fall) of TC Det output TC. 

TC = “OQ” during reset. 

(ill) SHOCK OUT 

Outputs SHOCK Det signals (SHOCK OUT). 


TC truth table 


INPUT OUTPUT 


R TC 

O tory 0 
HFD 
With MR signals (MR= “O” when HF signals are normal) of 
the pre-amplifiers (M51563P, M51567P, M51599FP) input to 


MR, this outputs HFD = “1” : 
@ During track jump 






@® During HF signal missing part detection 
(MR signal: MR= “1”). 


Jump flag 
Outputs “1” when the serial command is TS OFF, JF, JR, 
and BRAKE, and “O” in other conditions. 
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‘TEST CIRCUIT 


_ WN 
© © oO oO 
OR 
De | @ 27k 8 15k SS 
4mk> |x 1) to lke | sée 2 56k 
O on 
1 
ie 00p 00p 





4 
=< 
ce TS1SW 
re 5 bos bos bdsbdzEbd= bdzbdsbaz 
o a A.7k “” ) nO TnITn a TnI” 
- ea (5 N N 2Ou SOc w 2Ou. 20a 
iw D “fe e |P 35a15 Ae nal a 
— 
jo 

25uA 25uA 25uA 25yuA 


TG1 SW 
TS2 SW 
TG2 SW 


JOE eee eee 
6) QO @ @ “a 
2k 


Units Resistance : Q 
Capacitance : F 
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FSR CURRENT (py A) POWER DISSIPATION Pa (mW) 


SF, SR OUTPUT VOLTAGE (V) 


THERMAL DERATING 





0 
QO 25 50 (5 100 +125 
AMBIENT TEMPERATURE Ta (°C) 


FSR CURRENT ©, © VS. SUPPLY VOLTAGE 





SUPPLY VOLTAGE (CV) 


SF, SR OUTPUT VOLTAGE 
VS. SUPPLY VOLTAGE 


ZA. 


SF QUTPUT VOLTAGE 


(NEGATIVE VOLTAGE) 





SUPPLY VOLTAGE (V) 


POSITIVE AND NEGATIVE CIRCUIT CURRENT 


JF, JR TS AMPLIFIER OUTPUT VOLTAGE (V) 


CLOSED LOOP VOLTAGE GAIN Gvc (dB) 


Icco, IEEo, (mA) 
(+ 
NO 
O 
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POSITIVE AND NEGATIVE CIRCUIT 
CURRENT VS. SUPPLY VOLTAGE 


[NO SIGNAL RESET] | | |_| 
SSe eee 
ec oe od 
Ree Ree AR 
Pde ee Male ile 
Etech ee Me | | 
Coe ee 
eer 


0 a2 +4 6 £2 ° LO 
SUPPLY VOLTAGE Vcc, Vee (V) 













JF, JR TS AMPLIFIER OUTPUT VOLTAGE 
VS. SUPPLY VOLTAGE 





SUPPLY VOLTAGE (V) 


CLOSED LOOP VOLTAGE GAIN 
VS. SUPPLY VOLTAGE 






ae 
et AMPLIFIER 
fed 


Or “d2.° “ta. 6° ~=bS.° 210 
SUPPLY VOLTAGE Vcc (V) 
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JF, JR TS AMPLIFIER OUTPUT 












OFFSET VOLTAGE VS. 
AMBIENT TEMPERATURE VS. AMBIENT TEMPERATURE 
180 
CLL heey 





ERPS 


S 

& 

2 120 
oO 

= 100 
O 

2 80 
60 
© 

> AO 
Wi 20 Poppe tS 
ir 
O 





a 
-50-25 0 25 50 75 100 
AMBIENT TEMPERATURE Ta (°C) 


= 20 0 20 40 60 80 
AMBIENT TEMPERATURE Ta (°C) 


‘JF, JR TS AMPLIFIER OUTPUT VOLTAGE (V) 


SF, SR OUTPUT VOLTAGE FG, TG1, TG2 SW PIN CURRENT 








VS. SUPPLY VOLTAGE VS. AMBIENT TEMPERATURE 
= 
co = 

x 
is E 
a NZ 
> 5 

LL 
5 a 
a. =) 
S O 
2 a on 
oc o Lt TERMINAL 
n MEASUREMENT TERMINAL 

0 
—-50 -25 0O 25 5O 75 100 -50 -25 O 25 50 75 100 
AMBIENT TEMPERATURE Ta (°C) AMBIENT TEMPERATURE Ta (C) 
CLOSED LOOP VOLTAGE GAIN 
a VS. AMBIENT TEMPERATURE 
O 
O 
> 
© 
Zz 
<i 
O 
(LJ 
O 
< 
oo 
J 
©O 
> 
oO 
O 
© 
md 
Q 
Lu 
Y 
O O 
a -20 0 20 40 60 80 
AMBIENT TEMPERATURE Ta (C) 
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APPLICATION EXAMPLE (Vcc = + 5V, Vee = — 5V) 


10k 
® —5V 
M51563P FE 


PRE AMP 
5 








SIGNAL PROCESSING 
M50422P 


To FS Act 








MICROCOMPUTER = J 0.014 
6 B 
IPT & 
5 | g 
vee > JF SW satin 
Gases: TG1 SW 
sibeas SS SW <2 
Se cew TS2 SW 
ancy 2 b 0.022 u 0.047 u 


<=_——O ~O© \ Sy 
SS SW ba weil 493.31 
a b 
50uA ° 0.22 '' 68k 
sFswl cH : 
50uA a 6 O Ay 68k 220p 
SR SW 


® Wh? —5V 


To SL MOT 


| 5 ih ail |e ory 


| 
oO 
< 


Units Resistance: Q 
Capacitance: F 


Note 8. Vth and current values are those when the power source is + 5V. 
Vth with the single —5V power source is used is about half that with +5V power source. 
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M51594AFP 


The M51594AFP is a semiconductor integrated circuit with built-in logic control, servo 


amp, and switches necessary to perform servo control of CD player optical pickups. 


-FEATURES 

Mi Combination: with preamplifier for optical pickup 
{MSTSOSFP, M51567P, M51599FP, or M51598FP) makes 
it possible to form a pickup servo control system 

MSingle chip containing amp, switches, and logic controller 
necessary for servo control of optical pickup 

Mi Built-in focus search circuit for automatic search up and 
down 

M Built-in serial-to-parallel data converter to reduce 
microcomputer overloard 

Mi Adaptures for any pickup by changing gain and frequency 
response of amplifiers with external components 

M Built-in Vcc/2 generator to be capable of being driven by 
either dual or single power supply 


RECOMMENDED OPERATING CONDITIONS 
Supply voltage range:::::: sebeeseves Voc, Vee = + 4.75~ + 5.25V 
| or Vcc = 4.75~5.25V 
Rated supply voltage 
rteeesasesereeeceeceeces Vcc, VeE= + 5V(Split supply voltage) 
or Vcc = 5V(Single supply voltage) 


S150 


M51594AFP 


FOCUS ERROR CIRCUIT 
é TRACKING ERROR > 
CIRCUIT 3 
TRACKING SERVO 


OPTICAL CIRCUIT 
PICK-UP 
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Outline 42P2R-A 


0.8mm pitch 450mil SSOP 
(8.4mm x 17.5mm x 2.0mm) 


MITSUBISHI SOUND PROCESSOR ICs 


M51594AFP 


OPTICAL PICKUP SERVO CONTROL 


PIN CONFIGURATION 


FE® 
FEO 
FE OUT 
FS@ 
FSO 
FS OUT 
FG 
FSR IN 
TEO 
TE OUT 
TG1 
TS® 
TG2 
TSO 
TS OUT 
SYSTEM RESET1 SS® 
SYSTEM RESET2 SSO 
BIAS SS OUT 
COM Vcc 
CURRENT REF 
C-FSR 


diVré6éSiSA 


Outline 42P2RA 


IC INTERNAL BLOCK DIAGRAM 


FEO FS@ FS OUT FSR IN. TE OUT TS® 
FE® | FE OUT| FSO | FG | TEO 


Fe DIRT onl 86) - “85-84 
bp BS 


10k i 0 


me A.7k 
DET 


FG FS TSI TG] TS2 TG2 JF JR SS SF SR 
SW SW SW SW SW SW SW Sw SW SW Sw SW 


Age 


Pel LOGIC CONTROL 


me 
Se 
-(1)-(2)- --8)-+(4)+8) +6) +7) 8) —8)- - C411) Hi 213) 14) 5) 116) (17)- - 18)— - +1 9)20)-@) 


APC | TEIN | MR oN nek HFOK HFD ila MSD MLA MCK ACLR BIAS COM GND VEE 
IN 


25uA 25uA SOuA 50uA 


OUT APC TC IN IPI SYSTEMSYSTEM 


RESET1 RESET2 





Unit Resistance : Q 
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PIN DESCREPTION | | 

APC SW OUT | APC | OC APC SW control output 
“[  @ [arcswin [arc | || APC SW control input, 

| @ [TEIN | Pre Amp. Input | __|__|_ Tracking error_signal_input 

TC IN fe ee a i Tracking cross signal input 

| © [MR [it | |__| Mirror_detected_signal_input | 

| © | JUMP FLAG | Microcomputer /0| © __| Outputs High under Jump function 

Aor ioe — Remmi =k Nek eein = 

Sorte eine 

Output (DSP) | 0 | Outputs High, when HF OK Low 

ATA OUT [| ot |_| Inner condition output changed by command modes 

| | PT pt 1 Track Jump control signal_input (usually High) 

| ®@ 

| ® | 

| @ 

ee Oo All clear input (clear inner registers and flip-flops by Low signal) 

YSTEM RESE Reset pulse output 


SYSTEM RESET} RESET 
Regulated 


voltage 


Reset pulse witdh 


Vc 


Cc , 
Outputs reference voltage (~ —— at signal supply voltage) 


Z 


COMMON connects to GND at split supply voltage: to pin® 
at single supply voltage 





o|aQ}|]o | > ails 

ZO. S/F 5) 

Oo} = | wH AI Aj SHO 
4} | 


PRESET 
| Regulated voltage | 


| it | GND 
: Re ec ee 
a GND 
ocus search 

Regulated voltage | |__| Connects the external resistance for deciding value of current | 
upply voltage | |_| Positive supply voltage 
Pia) Sil omens = | SOs esas sone 
| @ [sso { ft [1 {8S Amp. negative input 
| @ |ss® {| ft | 1 | SS Amp. positive input 
@ s.0ut. riacnoleee 0 is amaonet 
| @ [to | tt | |__| TS Amp. negative input 
tO OR a G2 SW OUR | 
| @ [tse | tt TS Amp. positive imput_ 
ss OS ON a ee OW CUNO a 
ee OE OWN nui s cf eh eeepc MO 2s DE AMO OUtGUt en ee 
| @ [tO tt TE Amp. negative input 
| @® [FSRIN | Focus servo | |__| Focus search detector input 
| @ [Fo = EG Wott 
| @ |FsouT {it | 0 | FS Amp outout 
| @ {FO CT tt FS Amp. negative input 
[orto ae i or erm 
| @ [FeO | tt Focus error Amp. negative input 
| @ [Fee Tt Focus error Amp. positive input 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 













Parameter 
eee 
selec 
Input voltage (absolute value) Applied supply voltage+0.3| V | 
[Pa | Power dissipation | BO mW 
Storage temperature —40~ +125 





ELECTRICAL CHARACTERISTICS (Vcc =+ 5V, Vee =—-—5V, Ta= 25°, unless otherwise noted) 


































Cirouit_ourrent RESET | = | 14] 32 mA | 
Circuit current RESET a ee 
FE close loop voltage f=1kHz, Vi = —10dBm | 8} 10] 12] oB | 
Viz 2V, Ru= 2209 ae wice sews 
| Vire | FE output voltage low | i= =2V, R= 2200 0 | 4 2.27 OV 
FS close loop voltage gain pfetkHz Viz10dBm 20] 2224 
| Artes | FS SW attenuation | fT, Viz OdBm | 85] = 25] BT 
| Rones | FG SW on resistor | fe kHz, Vi=OdBm | C100] 00 
Vi= 1V, RL= 220 9 Far aa ee 
Vi=—1V, i= 2209 feces eee ve! 
Note “FSR Detector Function” 
TE close loop voltage_gain | faikHz, Viz—10dBm | BT 8B] 108] BC 
TS close loop voltage gain f=1kHz, Vi = —10dBm | 78{ 98] 11.8] dB | 
as TS SW attenuation f=1kHz, Vi = OdBm = tS 
f= TkHe, Vi = Od8m | - | 50] 300] 2 | 
TG2 SW on resistor | fa ikHz, Viz OdBm | 50] 800] 
| Vxts | TS output voltage high | Wi 2V, R= 220000 | 
Vi = =2V, RL= 2209 see ces ee 

Gss__| SS close _loop voltage gain | fe tkHe, Viz-10dBm | S| 135] 15.5] GB | 

Attss | SS SW attenuation | f= TkHz, Vi=OdBm | 54] 30] BI 

Vis BNE 
| Viss___| SS output voltage low | i= ZV, R= 2200 0 A 22) OV 

Ve 
a 

VsF 
~2.2 

FZC® reference voltage Note “FSR Detector Function 

-oif of o1| v_ 
TC reference voltage Note “BRAKE A, BRAKE B Function ee ee ee 
TE output voltage high PViz2V,RL=47kKQ TS] AZ) | OV 
| Vite | TE output voltage low | i= 2V, RL=ATKQ | 42 
After_up search 130| 190 
| = 30] 0} 30] mv | 
-30| 0] 30] mv | 
oe oon 2 
: “32, -25[ 8] uA 


* OdBm = 775mVrms 
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ELECTRICAL CHARACTERISTICS (cont.) (Vcc = + 5V, Vee =— 5V, Ta = 25°, unless otherwise noted) 


Vesy | SYSTEM RESET output valtage low [PL=20kQSSSSCSCSC~—S 
iawn [APC SW “ONT output curent | —=—SssSSSSCSCSC~—SSCSCS 
APC SW “OFF” output curent__[ _[=10 


Note 1. Supply voltage turn on and pin @ ACLR input reset pulse and next all parameter measures. 












| tRST | 


tRST: lus min 
VHRST : 2.5V min 
VLRST : 0.4V max 





VLRST 
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M51594AFP LOGIC CONTROL FUNCTION DESCRIPTION (1) Data-Input function 


1. Serial command function Higher 4 bits of the 8-bit data (D7~Da4) are used to select 
The M51594AFP has a 8-bit shift resister in the logic control the command mode. Lower 4 bits (D3~Do) set the command 
block to convert serial data from microcomputer input state. 

through MSD pin 4, to internal switch commands. | Once a command is set, it is held until a new command 


of the same command mode is input. lf an other command 
mode is selected the command state will not change. 


Table 1. Serlal command function — VatTeno 


IN pin ®@ Input 
Dat t 

Mode Name — | | Mode Select Command State LSB | : ne 
ibis Noes beg UN Doce De ee Oe ee 
FOCUS 0 | 0] 0} 0] FSON FSREN | x | OU FSOK 


A BRAKE A 
track! {3 | mee] 72 | te | 




























—_— 


PTrack2 | OC FO] TPO} UTRACK | SE 
SERVO ORR: = 009) Te ee en 
POD ere oS ee I a 


Note 2. TRACK1 A and TRACK] B at the same command mode. 
TG2 and TG1 are set by both commands. BRAKE A or B are determined by selecting TRACK1 A or TRACK] B. 
3. Data out (pin © output) is changed automatically when the command mode is selected. 
4. The serial command 10XXXXXxX is available of control M50422P/M50423FP/M50427FP (DSP LSI). 
When this command input, the command state of M51594FP is not changed. 


Table 2. Command function 


Function 


FG * D2 ie FG SW for changing focus gain is opened or closed 
0 OPEN ae 2 ‘ 

1 INHIBIT tee , 
FSR EN . D1 0 ENABLE Inhibit automatic re-search of focus 
] 
0 
] 
0 


















ON , , 
BRAKE A | TRACK1 Ajo 4 oN — Jump break action. TS2 SW is opened or closed 
OFF 
BRAKE B | TRACK) 5|Det + ON Jump break action. TS1 SW is opened or closed 
TRACK 1 Dr : res TG2 SW for changing TRACK gain is controlled 
TRACK1 of + SFE TG1 SW for changing TRACK gain is controlled 


© CLOSE 
0 | 
TRACK | TRACK2 | 0 | 
| 


Zz 


7 
mn 

















—> 


Hle|=[6|9|=/9|=le]9| 
Nh 

qe 

JD 


TS ON 
JR Reverse jump 


Slide servo off 
[SF | Forward slide | 
Reverse slide 

| ——s«|s«zData of Do~Ds is reset to O 


Data of Do~D3 is reset to O 


SW states shown in Table 4 


SLIDE TRACK2 







TS OFF | Track servo off 
] 


SW states shown in Table 5 


WY 
= 





1 
|= | SERVO OFF | | 
eee i ee 
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SETTING CURRENT VALUE OF INTERNAL CURRENT 
SOURCES | 
(Focus search (FSR), Tracking servo (TS), Slide motor servo 
(SS)) 
Current value of internal current sources (FSR, TS, SS) is set 
by an external resistor connected between pin @ and Vcc. 
(Resistance value : Rx) 
lf the current value of a current source (FSR, TS, SS) is 
lesr, ITs, Iss) 
Vcc - V@ 
—— 
Vcc - V@ 
Its = “0° Bo 
1 Vec - V® 
eed age 
And if the voltage value of pin @ is V @, the voltage value 
of pin @, : 
V@=VQ@+ Vee (Vee = 0.7V) 


lIFSR& 


— 00) — 


BLOCK DIAGRAM OF CURRENT SOURCE 


Vcc 
CURRENT 
REFERENCE 









Timing chart of FSR det 
FS ON }? 


SERIAL 

COMMAND _| FSR DET 4 
SERVO SW 3 
CONDITION 2) 2 ba 


FSR IN 







—O 





ee Vth 


y A -Vth 


Timing chart of FZC 


LOGIC CONTROLLER 
INPUT 





FS ® PIN @ INPUT 
(FE): 





LOGIC CONTROLLER; 


FZC reset 


SERIAL 
COMMAND 


1 
POO esac ee ee 
LOGIC CONTROLLER (FSR DET = H) 
INPUT 


ae a 
: 





FZC 


FS @ PIN @ 
INPUT (FE) 





FSR detector 
With external resistor (Rs) connected between FS OUT (pin 
@2) output) and FSR IN (pin ® input) at FSR function, 
1) FSR direction, 
2) Threshold voltage polarity of FZC detector are 
automatically changed. 
Focus search always starts from positive voltage side. The 


direction of FSR is changed by FSR 1 SW controlled by FSR 
DET signal. 


INPUT OUTPUT 


FSR IN level Vin} FSR DET FSR1_ SW At+5V FZC Vth 


Vin > Vth 


Vik < Vth 





0 b : Negative Min Max 
direction of FSR} —O.30V OV 
a: Positive 

direction of FSR oy ae 


Equlvalent circuit 


Vcc 


RESET 
SIGNAL 











FSR DET |FSR1 SW 









LOGIC 
RB CONTROLLER 
F.Act 
TO FOCUS SERVO 
FZC' DET 
FZC 
POSITIVE 
Vcc DIRECTION : 1 
LOGIC CONTROLLER NEGATIVE 


DIRECTION : 0 
RESET SIGNAL | 





wel 
E 
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(2) How to send serial data(MSD) 
The serial command is executed by sending MLA signal after 


sending LSB serial data. 










LSB MSB 
pin ® 
tsu ! th _,; 













td 
twok <——»r-——» twok <->! 


Fig. 1 Serial data input timing chart 


2. BRAKE A, BRAKE B 

When BRAKE A command or BRAKE B command is set 
to High (1), Jump brake operates. 

This increases the ability to break after track Jump 


Jump brake action 
1) When MR (pin © input) = 1, Track servo loop goes 
off at the edge of pulse output from TC Det. 
2) When MR (pin © input) = 0, Track servo loop goes 
on at the edge of pulse output from TC Det. 


Table 3. SW states at jump brake 


INPUT OUTPUT 
=~ | BRAKE A=1 BRAKE B= 1 

MB TC TS2 SW states TS1 SW states 

1. \ | a (TRACK servo OFF) | b (TRACK servo OFF) 

OT b (TRACK servo ON) | a (TRACK servo ON) 


3. TRACK, SLIDE 






Table 4. Track function 


sD OUTPUT (SW state) 


D3 D2 TS2 SW JF SW 
0 
1 





3 
0 a (servo ON) a (servo OFF) . 
0 a (servo ON) b (servo ON) 
1 0 | b (servo OFF)  b (servo ON) 
1 1 | b (servo OFF)  b (servo ON) (JR ON) 
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Table 5. Slide function 


OUTPUT (SW state) 
SF SW 


SS SW 


a (servo OFF) 
b (servo ON) 
a (servo OFF) 
a (servo OFF) 





4. Direct command function 
JP1 Input 
At one track jump, JP1 signal allwes two transmissions of 
serial data to selected and restrains the delay time of 
microcomputer. 

JPT is usually high. After microcomputer catches the up 


signal of data out output (TC singnal), if JP1 goes down, 


the polarity of jump direction is automatically. (JF~JR, JR 
—> JF) 

After one track jump is finished (after period T3), if JPT 
goes up, Jump ends and the states become TS ON and SS 
ON. 


Table 6. TRACK, SLIDE states by JP1 Input 


JPT 
(INPUT) 










TRACK (D3 D2) 


J 











TRACK2 Mode (0010 D3 D2 Di Do) (OUTPUT) 
SLIDE (D1 Do) 
00 01 10 11 00 01 
or SS ON 
SS ON 


SR SW 


ps PULSE (JF OR JR) 


T3 


<_———— _- 


<—— BRAKE PULSE 


10 





Note 5. When command mode is TS OFF (001000XX, MSB first), even if JP1 goes up, states do 


not become TS ON and SS ON. 


6. Change to TS ON and SS ON after JP1 goes up are held. 


5. Logoc output function 

(1) Data out 

Data out output mode changes at each serial command 
mode.(shown in Table 1) It is decided by the last sent serial 
command. | 


Table 7. Data out output function 


| | Data Out output name | Serial Command Mode (INPUT) 
(1) | FS OK FOCUS (QO00XXXx) 
Ci) TRACK2 (0010XXXX) 


CIPDFS OK 

When HF OK (pin @ input) was high and FS SW was closed 
(servo ON), FS OK is high. 

Table 8. FS OK truth 


INPUT 
FS SW 
b (servo OFF) 










OUTPUT 
FS OK 


b (servo OFF) 
a (servo ON) 
a (servo ON) 





Note 7. While FS OK is low, TS2 SW and SS SW are opened 
regardless of the serial command. 


Cil) TC 
TC pulse is producted by latching MR pulse with pulse edges 
of TC Det output (TC). At reset, TC is low. 


Table 9. TC output 


o ter fo 
tor | 0 - 
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(2) HFD (HF defect) 
Output is High when HF OK is Low. 


(3) Jump flag 
Jump flag terminal outputs ; High when serial command 
is TS OFF or JF or JR or BRAKE. Outputs is low at 
other times. 


6. Focus error amp 
This amp is auxiliary. 


7. APC switch 
The APC circuit supply is controlled by this switch. 


8. System reset 
This circuit generates the reset pulse at power-on. 


pA TRACK JUMP 1 TRACK JUMP @ 10 TRACK JUMP @ 100 TRACK JUMP 


TRACK ACTUATOR 
OUTPUT 


TC 
(DATA OUT) 


| SF 
SLIDE MOTOR 


OUTPUT 


I 
! 
I 
t 
‘ 
! 
( 
i 
t 
t 
' 
' 
' 
' 
! 
1 
! 
! 
‘ 
‘ 
! 


IPT H i 
(FROM 
MICROCOMPUTER) , : 


A B 


w 
ct 
Wisnneoacehoece ees 
© 


> 


t] 


At A, send JF command. At A, send JF, SF command. At A, send JF, SF command. 
At B, microcomputer detects edge of At B, microcomputer detects the 6 At B, tl is the period fixed by 
TC, and sends JP1 pulse. edge of TC, and sends JP1 pulse. microcomputer, send JP1 pulse. 
At C, SF is cleared after the period 
fixed by microcomputer. 





Fig. 3 Example for track jump timing. (Forward jump) 
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TYPICAL CHARACTERISTICS 
THERMAL DERATING QUIESCENT CIRCUIT CURRENT 
(MAXIMUM RATING) VS. SUPPLY VOLTAGE 


POWER DISSIPATION Pa (mW) 





CIRCUIT CURRENT Ice, lee (mA) 





0 25 50 15 100 125 











AMBIENT TEMPERATURE Ta (CC) SUPPLY VOLTAGE Vcc, Vee (V) 
| FSR CURRENT VS. it JF, JR, TS AMPLIFIER OUTPUT 
SUPPLY VOLTAGE q VOLTAGE VS. SUPPLY VOLTAGE 
ox A 
L © 
4 > 
a 5 
o OW 
: 58 
° 
a ch . 
kL cs 
G a 
‘aa 
Ss < 
. 2 
fa 
n oc 
to s 
. , ws 6 
: SUPPLY VOLTAGE Vcc, Vee (V) SUPPLY VOLTAGE Vcc, Vee (V) 
\ | 
SF, SR SS AMPLIFIER OUTPUT VOLTAGE EACH AMPLIFIER VOLTAGE GAIN 
0 VS. SUPPLY VOLTAGE VS. SUPPLY VOLTAGE 
as 
od 
g o f=1kHz 
= 5 Vi= —10dBm 
0) 
an a 
re 6 
ie: Z 
to S 
Lu & 
432 O 
a. 
= = 
: 5 
2 > 
ac 
n 
Lio 
” . 
SUPPLY VOLTAGE Vcc, Vee (V) SUPPLY VOLTAGE Vcc, Vee (V) 
_ MITSUBISHI 
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OFFSET VOLTAGE Voffset (mV) 


AMPLIFIER OFFSET VOLTAGES 
VS. AMBIENT TEMPERATURE 





-100 -50 0 50 100 
AMBIENT TEMPERATURE Ta (C) 


SF, SR SS AMPLIFIER OUTPUT VOLTEGE 
~ VS. AMBIENT TEMPERATURE 








JF, JR, TS AMPLIFIER OUTPUT VOLTAGE 
Vur, Vor (V) 
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JF, JR, TS AMPLIFIER OUTPUT VOLTAGE 
VS.AMBIENT TEMPERATURE 


AMBIENT TEMPERATURE Ta (°C) 


FG, TG1, TG2 CURRENT VS. 
AMBIENT TEMPERATURE 








Lu 
) 
<< 
ke 
5 
7 2 
> 7 
a Ce 
2 = oF 

a N 
oS = 8 
ol ae 
oh 2 
a re 
> gg 
< wp 
“” - 
” G) 
oc LL. 
Y 
ul 
WY 

AMBIENT TEMPERATURE Ta (°C) AMBIENT TEMPERATURE Ta (°C) 
AMPLIFIER VOLTAGE GAINS VS. 
AMBIENT TEMPERATURE 

~O 

3 

O 

> 

© 

Y) 

Z 

<< 

© 

LU 

© 

<< 

kK 

J 

© 

> 

0 
-100 -50 0 50 100 
AMBIENT TEMPERATURE Ta (°C) 
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APPLICATION EXAMPLE (Vcc = + 5V, Vee = — 5V) 






O- +5V 
ATk 
we] TE 
MICROCOMPUTER ae 
0.18u 
1k 10k | 20k nH 
ATk 
2200p 
© 
: = DET 
oa FSR2-3 
100k 
FG SW 
M50422P/M50423FP/ 9 
M50427FP FS SW TE AMP\ / 
10 SG 
He ey TS1 SW 
5 ™G1 SW TG1 SW 
11 | t- <«—-—O “O 
MICROCOMPUTER | | 5 é TS2 SW 
TS2 SW 
2 TG2 SW sett ae 
and foe — 
TG2 SW ; 
er soe 3.3 3.3k 
3.9k 
7 Ss SW JF SW | 
SFSw 25 WA =) 5 
M50427FP / 25uA G}—-O~o ae ACT. 
M50422P/M50423FP SS sw 
MICROCOMPUTER 
<—o~o 


RESET | 100k 


; Sala ee: Sua C)-Oo 114 13k 33 qf 
10k 
ame Avot sa sw/ V7, 4700p itp 
5OuA CG) O 25 
< 20k es SLIDE MOTOR 
| . 
CURRENT REFERENCE a | 
FSR1 SW 
ea C25 uA 
FSR2 SW 
Bree N 


FSR3 SW 


0.47 u 










> + 5V 
Units Resistance : Q 
Capacitance : F 
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DESCRIPTION 
The M52130FP is a semiconductor integrated circuit with built-in logic control, servo amp, 







and switches necessary to perform servo control of CD player optical pickups. 


FEATURES 

HM Combination with preamplifier for optical pickup 
(M51599FP or the like) makes it possible to form a pickup 
servo contro! system | 

M Built-in serial -to-parallel data converter to reduce 
microcomputer overloard 

Mi Adaptures for any pickup by changing gain and frequency 
response of amplifiers with external components 

M Capable of being driven by either dual or single power 








supply 

Outline 42P2R-A 
RECOMMENDED OPERATING CONDITIONS aoe pitch_450mil_ SSOP 
4mm x 17.5mm x 2.0mm) 

Supply voltage ranges tt Voc, VEE = + 4.75~ + 5.25V 

or Vcc = 4.75~5.25V 

Rated supply voltages Vcc, VeE=+5V or Vcc =5V 

Rated power dissipation Sno Bibd Wes NOs SiG 6 lore aco role asa h cole S.e¥e'sereiae arb.8s aie eR euetee 85mW 


SYSTEM CONFIGURATION 


M52130FP 


[es se ewer 


OPTICAL LOGIC 


PICK-UP TRACKING ERROR CIRCUIT CONTROL 


TRACKING SERVO CIRCUIT 


SLIDE SERVO CIRCUIT 
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PIN CONFIGURATION 


= 
oO 
Nv 
oat 
w 
° 
Tl 
70 


Outline 42P2RA 


NC : NO CONNECTION 


IC INTERNAL BLOCK DIAGRAM 


FS(+) FS OUT FSRIN TEOUT TS(+) TS-) ssc+) ss ouT CURRENT 
Fs(-) | FG | TG1 | TG2 | TS OUT | SS&-) Vcc | C-FSR 


| 
@)-@-B)-€)-9) 2 -)--@-- 


22k 25uA 
hes a 


mp 
Taidtsedtees ve b un 4 Ss SR 
ATk SWs Sw? ow swf Sw r = Swy swy 


25uA 25uA 50uA 50uA 


FSR2.3 FG FS TS TG TS21G2 JF JR SS SF SR 
SW SW SW SW SH SW SW SW SW SW SW SW 


CURRENT REFERENCE 





PEAK HOLD 
BOTTOM HOLD 


TE IN SHOCK TEST 
IN Units Resistance : Q 
. Capacitance : F 
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PIN DESCRIPTION 








Symbol 


Block 1/0 








Fin No] Symbol 

Pre amp. input || Tracking error signal input —=—SsSCSC~“~S~“‘“S*~*~“~“~S 
@ ] To IND fT | Track eross signal input —SC~C~C~<“<SCSSSS 
~@_[ sock wd Shock detector signal input —S=~“*‘“*S*S*~“‘“~*SCSC“~ST 
© [MR [ft [0 | Mirror detected signal output. —=~=~“‘“‘*~S*S*S*S*S*S*S*C~C<“‘“*‘“~*~‘“‘“~*~*~*S 
© prest [tT Controt HF OK and MR output moniter ——~=~C~=~“‘C*~*~‘“‘“‘“‘“*~*W 
oO [HF OR dO HF OK signal outst CCSC“‘“SCSC“‘“SSSS 

ATA OUT 


Inner condition output changed by command modes 


Serial data input (LSB first, 8-bit data) 
Latch signal of serial data from microcomputer to servo IC 


Clock signal of serial data from microcomputer to servo IC 






DW) PY} eS l<<zl[o 
 O)SIES|= 
O}S]° [GIA >] O 









| © 
| |_| All clear input (clear inner registors and flipflops by low signal) 
Regulated voltage |_| | Inputs reference voltage from reference of pre Amp. Cid 
| @® [com | _t___| © | COMMON. Connects to GND at split supply voltage Cd 
GO. GND. Sls 2 nO eo re et Se 
| @ |Vee | ft |! | Negative supply voltage, at sinlge supply voltage connects to GND 
| @ |C-FSR | ft __| = | Connects the external capacitor for time constant of focus search | 
Ref __| Regulated voltage |_| | Connects the external resistance for deciding value of current 
| @ | Vcc | Supply voltage |_| | Positive supply voltage Cs 
| @ | SS OUT| Slide servo | O | SS amp. output —“‘“CsSsSC—sS 
| @® |sso_| ft | 1 | SS amp.negative input ——s—‘“‘(CS*s 

t S amp. positive input | 

TS OUT | Tracking servo S amp. output 


t S amp. negative input 

G2 SW output 

A amp. positive input 

G1 SW output 

E amp. output 

E amp. negative input 
ocus search detector input 
G SW output | 

S amp. output 

FS amp. negative input 

FS amp. positive input 
Connects the external capacitor for time constant of MR 
HF signal input 

HF signal input 


Gi 
E OU 
se 
SR_IN 


—-+ 


—- 


Focus servo 


nim} s}a}]alajala 
G) ION 
Qa) 


FS OUT 





t 
t 
t 
t 
t 
t 
t 


MRC 
HFI 
HFO 


Pre amp. input 


7) 
W|M 





@ 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted.) 


Symbol 












Unit 


= 


| 
7 Supply voltage 

Input voltage (absolute value) |Applied supply voltage|+0.3| V | 

Output voltage (absolute value) |Applied supply voltagel+0.3| V | 

| Pa ___| Power dissipetion 

Operating rempureture -20~+75 

Storauge temperature =40~ +125 





RECOMMENDED OPERATING CONDITIONS (Ta = 25°, unless otherwise noted) 































| 
ee ane Dual voltage, single voltage + 5.0 
Sn st - 5.0 
|Vin_ | Input voltage high P| oe || 
[Vi | Output voltage low 






ELECTRICAL CHARACTERISTICS (Vcc = + 5V, Vee =- 5V, Ta=25, unless otherwise noted) 








: | 
rico | Greuit current. ——SSS*~<“~*~—*~*~CRESETONC*C“‘CONNSNSCN#C‘“‘(’N’N’WC#CNWCN’WC“&S’ SST] 38| mA 
PVesns [FSR reference voltage + S| SCSC™~—“—*~*S*S~S*SCSCCCCCCC CDOT OLA 
FSR reference voltage — _OC™—OCC‘“‘(S’C#dé‘S OWA | =0.49 |=. V_| 
ea [rmememe | ae 
FSRD a a ead WA 
es ui Gees, Wceeec eee epee | Oe OV 
—OCCCCC“‘(S#SNS“C#& QUOT v_ 
omen ie “| eee ee Oe Oth ad 
081 027 [= 0.23 
_CC“‘“RTSC#O OZ _ 
a ale a ak OC‘ 2-0 V_ 
Vues | FS output voltage hioh Ss i= OV R=220Q9.—~*~*é‘“‘SCOOC#C#WUW’!”*CO#CB|]:«~SOCAP: C- «COC CS 
Viz -2V, Ri= 2209 P= | 4 -22[ v_| 
130 190 
/Ges___| FS close loop voltage gain _—_—+| f=1kHz, Viz-10dBm_——SS*~dC~SC*~iOSC || 
f=TkHz, Vi= Od8m = | 35) -25] a8 
f= TkHz, Vi= Od8m [=| s0{ 300. 9 
Vi= 2V, RL=4Tk Q P35, 42{ - | 
Vi==2V, R= ATO = | 42] 35) 
[Gre | TE close loop voltage gain __—'| f= 1kHz, Vi=-i0dBm —Sss—=—*=“*é‘*éd~SC*éBY~COC«B_«*108 
VTS Vi= 2V, RL= 2209 Pea Ae 
Vi= -2V, Ri= 2209 =f =a 22) 
rm 
78f 98] 178) 


Nm] —|=]g9} ! fps 
O;}O1] O NO 


| 
N 
NO 





a 

TS output voltage low 

TS output offset voltage 
7 


-50; -30 

— 30 

f=TkHe, Viz OdBm 
#2 1kHz, Viz OdBm 





| 
N 
Nh 


: 
S output voltage low 
f= 1kHz, Vi = = 10d8m 





3 3 





/ 
Oo 


S_ close loop voltage gain =1kHz, Vi = -10dBm 
S 


- 
T 
+ 
SS output voltage high 
S 
S 
S 
J 


n}o 
NO; O1 





— 
st] ]W onion} on 
oO] O1 KIBRLOLOLO 


| 
O) 








| 
oO 
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ELECTRICAL CHARACTERISTICS (Vcc =+5V, Vee =-— 5V, Ta = 25°, unless otherwise noted) 


Symbol Parameter Test conditions elmits Unit 
: | Min | Tye | : 
in | Tye 













[Ver [| SF output voltage = | —(‘“‘C;*™*™*™S™CSC*d:CC | BOT BB] OV 
[Vsa__ | SR output voltage | —“‘(CSC*dSC= 3G | = 3,0 | - 2.2 
| VHoK [| HF OK output voltage high | Vi=ref + IV | 8S AT = | UV 
No signal | - [| of o4] v | 
| ViHok | HF OK threshold voltage = | —“‘CSSC*C‘*d:«COW | «OLA | 0.51 
| Vw | MR output voltage high | —“(‘“‘;™*drL:CO SY A = | OU 
|Vima | MR output voltage low | 
[Cuan | MR envelop ratio(NORMAL) | f= 500kHzC(carrier frequency) =| (0.26 | 0.36 | 046 | - | 
f = 500kHz(carrier_ frequency) Ps a eae 
MR frequency characteristics(SJUMP) | f=500kHz(carrier frequency), 55% AM modulation | 47| 60] - | kHz | 





* OdBm = 775mVrms 


Note 1. After switching voltage sw input pulse to pin @ ACLR (under figure) 


| TRST 


TRST: min lus 
VHRST : min 2.5V 
VLRST : max 0.4V 





VLRST 


TEST CIRCUIT 


SW38b 
z10u #0 #0. fo. 
51k S281 sanz GD CS 20! 63) G2 Cd 2041, @8) 20h! @) 
O 


© 
@) d5w34 Yt] 6Sw29 5S5w26 
& O 
(41) 35) TG2 220 220 
, : ey ATK ae 2) @ 8 @ 
AS 21 J12 1k 1k 
OSW of “Ob 20 £ 
. 4) OSW 47k Os 
39 





] 

WwW 
I-E 

2k 


26 pI I 
56k oe 56k +1 A7k 
| 
: 1000p 1000p) CH 
ca) fe] [eo] 9] BABA BA Bs] Be fA BA) Bi] Bo Pal bel PA Ps fs] Pq Pal pA 


i 
SW y |e 25uA 

O Amp Amp 
> 7 aa rt> OFT 











p. Q® © 
TG14 Ts24TG24 ve 4 UR} SS 4 SFA SR Q b 
Sw. SWLSWL sw Swyr SWPP Swe SW/ S p Fk 
mt tad | 1/2. 
25uA uA = S0uA Oud | Swe 
5 
© 


FSR2.3 FG FS TS1 TG1TS2TG2 JF JR SS SF SR 
SW SW SW SH SW SW SW SW SW SW SW SW 


Peak Hold 
Bottom Hold 





> 


iy 2 ist L4y Lsy te 2) Let bet bo be be) G3) bay bs} te} [ey Lis) Lio} feof fat 


, SW 
‘el - rile: 5192 2k 
© SW © 
(3) ORS, 6 1@ Qi @ oD a2 @ a) 4 ® 0 @ (8) 19atOry Pye He 10u 
VCC 
a Units Resistance : Q (19) 


Capacitance : F 
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Judgement of current value of internal current sources 
[Focus search(FSR), Trackingservo(TS), Slidemotorservo (SS)] 
current value of internal current sources (FSR, TS, SS) is 
judged by an external resistor connected beween pin @ and 
Vcc. (Resistance value: Rx) If the current value of a current 
source (FSR, TS, SS) _ is Irsa, Its, Iss. 


tf Veco - V® 
IFsR > ‘eo ° ee 
isi Mo Vcc - V@) 
8 Rx 
des 5, Veea Ve 
4 Rx 


And if the voltage value of pin @ is V 21, the voltage value — 


of pin @, 
V@=V@+t VBE (VBE 0.7V) 


Block diagram of current sources 


VCC 













FSR detector | 
With external resistor (RB) connected between FS OUT 
(pin @ output) and FSR IN (pin ® input) at FSR function, 
1) FSR directrion, 
2) will automatically be changed. 
Threshold voltage polarity of FZC detector foucus search 
always starts from positive voltaeg side. The direction of 
FSR is changed by FSR 1 sw which is controlled by FSR DET 
signal. . 







INPUT OUTPUT | 


FSR IN level |__| At +5V 
FSR Det FSR1 SW 
VIN : SAT sw FZC Vth 
b:Negative direction Min Max : 
Vin > Vth 0 saben ~ 0.30 ~ Oc) 
1 a:Positive direction 
of FSR 0 ~ 0.30(V) 


Equivalent circuit 


















Vin < Vth 





Vcc 
RESET 
SIGNAL 
LOGIC 
CONTROLLER ~~~" ~¢ 
22k 





FSR DET |FSRI SH 
L 











b 85) aie OGIC 
VeeV@) 40 AF ep A UISE NS.” APIS TASS | roe 10k ae CONTROLLER 
F.Act 36k 
cy TO FOCUS SERVO 
a ; FZC DET 
Timing chart of FRS Det FS@ eae 
CONTROLLER 
RTAL FS ON (/ Poo eee Ee 
0 at SN fa een ss Vth 
see ey | ATk -@-VCC Positi 
ee ee . Sele 
FSR DET (0 y direction : 1 
O 1:0N Negative 
ATk direction : 0 
1.5K 
O 
Timing chart of FZC ¢ 
VEE 1:0ON 
O: OFF 
LOGIC CONTROLLER 
INPUT 
FSR DET\9——_] 
Kn/1 
FS Fo 
FS @ PIN @ INPUT(/ —-—- I 
(FE) te FE 
L—-—--—— Vth 
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1.Serial command function 


The M52130FP has a 8-bit shift resister in the lojic control set commands state. 

block to convert serial data from microcomputer input Once a command is set, it is held until a new command of 
through MSD pin @ control commands for internal switches. the same command mode is input. If an other command 
(1) Data-Input function mode is selected the command state will not change. 


The higher 4 bits of the 8 bit-data (D7~Da4) can be used 
to select to command mode, the lower 4 bits (D3~Do) to 


Table 1 Serial command function table (X =1or 0) 
























MSB Data IN pin @ Input 
Mod | Dat 
an | Mode Select Command State LSB ge 
oe Dee) sc ID OI ee 
FOCUS _0 | FS ON FSREN | x | FS OK 


NO 
af 
2 
x 


SHOCK OUT 
TC 


Ds 
OO Oa x 
A Ei 
traces {3 | o fo FP - 
FOO. 
FO ea 


ea ae A SIDE ey ce I 
DAT a ee ee el 
[SSO cs ee Ne ee ga rt aS el ee Od 





Note 2.TRACK1 A and TRACK1 B are the same command mode. 

TG2 and TG1 are set by both commands. SHOCKA or B, BRAKE A or B are determined by selecting TRACK! A or TRACK1 B. 
3.Data-Out (pin @ Output) is changed automatically when the command mode is seleted. . 
4.The serial command 10x xX X X X x is available to control of M50422P, M50427P, M65820FP (DSP LSI). When this command is 

input, the command state of M52130FP is not changed. 


Table 2 Command function 


| Command |Command mode 





Data 


t D2 CEUs FG SW, for changing Focus gain, is opened or closed. 
INHIBIT ale , 
FSR EN : D; 0 ENABLE Inhibit automatic re-search of Focus 


sHock A| TRACK] A 5 ONE = 3 If SHOCK condition is detected, SHOCK OUT =1, TG1 SW and TG2 SW are 


O OFF inverted. 
SHOCK B|TRACK1 B 









O};-};OlI> 
g/2/919 
Mm a 
Za 


— 










Same function of SHOCK A. But if MR input was high, TG1 SW and TG2 SW are| 


OFF not inverted. 
1 ON 
BRAKE A | TRACK] eee Jump Break action. TS2 SW is opened or closed. 
O OFF 
BRAKE B|TRACK1 B 5 
O 


Jump Break action. TS1 SW is opened or closed. 
TRACK1 {D1 : SESE TG2 SW for changing TRACK gain is controlled. 


TRACK1 | Do OEE TG1 SW for changing TRACK gain is controlled. 
TRACK 


D3 


> 


O 
N 
"F 
TT 
TN 


No 
; 











[een 


TRACK2 SW states is shown by table-4. 


=lo|=|2]8/> 


ek, |! oe Oo 
WD 
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Command function (Cont.) 


Command (Command mode ata 








Function 






















[Di [Do] 
0 | 0| SS OFF| Slide servo off 
SLIDE TRACK2 /O} 1] SS ON| Slide servo on | SW states are shown in Table-4. 
(1 } 0] SF | Foward slide | 
Reverse slide 
| Ss SERVOOFF| [| s,s: Data of Do~Ds is reset to “0” 
| = SESTOPCULCfsSsSCDaataa of Do~Ds is reset to “O” 





(2) How to send serial data (MSD) 
The serial command is executed by sending MLA signal after 
sending LSB serial data. 


L 


: SB MSB 
MSD Do D2 D3 D4 D5 D7 
pin ® , 

tou} be 


MCK 
pin 


' 
| 
! 
| 
! 
t 
| 
1 
' 
' 
' 


“MLA 
pin © 


ACLR 
pin @ 





Fig. 1 Serial data input timing chart 


2. BRAKE A, BRAKE B 

When brake A ocmmand or brake B command is set to high 
1, Jump brake operates. Pins increases the ability to break 
after track jump. 


Jump brake action 

1) When MR (pin © Input) =1, Track servo 100P goes off 
at the edge of pulse output from TC det. 

2) When MR (pin © Input) =O, Track servo 100P goes on 
at the edge of pulse output from TC det. 


Table 3 SW states at jump brake 


INPUT OUTPUT 
=~ | BRAKE A=1 BRAKE B = 1 
Me ue TS2 SW state TS1 SW state 
1 4 | | a (TRACK servo OFF) | b (TRACK servo OFF) 
O f } | b (TRACK servo ON) | a (TRACK servo ON) |. 
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3.TRACK, SLIDE 
Table 4 Track function 


OUTPUT (SW state) 


TS2 SW JF SW JR SW 
a(servo ON)  a(servo OFF) b b 


a(servo ON) b(servo ON) ob b 
b(servo OFF) b(servo ON) a(JF ON) b 
b(servo OFF) b(servo ON) ob a(JR ON) 





Table 5 Slide function 


INPUT 


Data 
O O 
O ] 
] QO 
] ] 


4. Direct command function 
(1) JP1 input 
At one track jump, JP1 signal allows two transmissions of 












OUTPUT (SW state) 


SS SW SF SW SR SW 
a(servo OFF) b b 
b(servo ON)  b b 
a(servo OFF) a(SF ON) b 
a(servo OFF) b a(SR ON) 


















Co PULSE (JF OR JR) 


serial data to be deleted, and restrains for delay time of 
microcomputer. 

JP1 is usually high. After microcomputer cotemes the up ~— BRAKE PULSE 
signal of data out output (TC signal), if UP1 goes down, 
the polarity of jump direction is inverted automatically. (JF 
—+>JR JR—JF) 

After one track jump is finished (after period T3), if JPT 
goes up, Jump end the states being TS ON and SS ON. Fig 2. JP1 timing chart 

























MM) MN 


Table 6 Track, slide states by JP1 input 
SBT TRACK2 Mode (0 0 10 Ds Dz Di Do) (OUTPUT) 
(INPUT) TRACK (D3 D2) SLIDE (D1 Do) 
00 01 10 11 00 01 10 11 
JR 
| OT TSOFF| TSON| JR | JF__| SSOFF| SSON | SF__ 
Note 5.When command mode is TS OFF (001000XX, MSB first), even if JP1 = goes up, states do not become TS ON and SS ON. 
6.Changes to TS ON and SS ON after JP1 goes up, are held. ; 
(2) T-HLD (Tracking hold) input 
This is used for direct control terminal of TS1 SW. 


Table 7 T-HLD function 


T*HLD | Function (OUTPUT) 
TS1_ SW = OPEN 


Controlled by Serial 
Command 


Note 7. When BRAKE or TS OFF state are in effect TS1 SW is controlled by Serial Command. 
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5. Logic output function 

(1) Data out 

Data out output mode changes at each serial command 
mode. (shown in Table-1) It is decided by the last sent 


serial Command. 


Table 8 Data out output function 


|____|ata Out output nane| Serial Command Mode (INPUT) _| 
) 
TRACK1 B (001 1XXXX) 







Ci) FS OK 
When HF OK (pin @ input) was high and FS SW was 
closed (servo ON), FS OK is high. 


Table 9 FS OK truth table 
(INPUT 

FS SW FS OK 

0 b(servo 

1 b(servo OFF) 

0 a(servo 

1 a(servo 
















Note 8. While FS OK is low, TS2 SW and SS SW are opened, resadles 


of the Serial Command. 





Track Actuater 
output 


TC 
(Data Out) 


Slide Motor 
output 


JP 
(from 
microcomputer) 


ee @ 1 Track Jump @ 10 Track Jump @ 100 Track Jump 


}>- 
168) 


(il) TC 


TC pulse is produced by latching MR pulse with pulse edges 
of TC Det output (7). At reset, TC is low. 


Table 10 TC output 


INPUT OUTPUT 
MR TC | TC 





a aetl | 
O tor 


Cll) SHOCK OUT 
Output of SHOCK Det. (SHOCK OUT) appears through data 
out terminal. 


(2) HFD 

1) During track jump | 

2) During the defection of HF signal (eye pattern). (MR 
pulse is high), HFD terminal output is high. 


(3) Jump flag 
Jump flag terminal output is high when serial command is 


TS OFF or JF or UR or BRAKE. Output is low at other times. 


At A, send JF command. 
At B, microcomputer detects 
edge of TC, and send JPT 
pulse. 


At A, send JF, SF command. 


At B, microcomputer detects 
the 6th edge of TC, and 
send JP1 pulse. 


Fig. 3 Example for track Jump timing. (Forward jump) 





oo 1 e2 
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At A, send JF, SF command. 
At B, tl] is the period fixed by 
microcomputer, send JP1 pulse. 
At c, SF is cleared after the 


_ period fixed by microcomputer. 
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APPLICATION EXAMPLE (Vcc = + 5V) 


ATk 
+5V dO—W—E 


56k 


PRE AMP 





4.7k X 7 
DSP TE Amp.V TS! 


FSR2-3 TG1 SW 
SW epee SG 
MICRO- FG SW 


COMPUTER FS SW 
TS1 SW 
TG1 SW 
<9 “O 
TS2 SW JF SW 
TG2 SW 25uA @}—O~0 
JE SW JR SW 
JR SW 
SS SW 


SF SW 
SR SW 


TS2 SW 
<< O “OO 


TG2 SW 





LOGIC CONTROL 


CURRENT REFERENCE 


o5ya FSR1 SW 25uA 
a 


O—o 


FSR3 SW 


Units Resistance : 2 
Capacitance: F 
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DESCRIPTION | | 
The M52131FP is a semiconductor integrated circuit with built-in logic control, servo amp, 


and switches necessary to perform servo control of CD player optical pickups. 


FEATURES 

Mi Combination with preamplifier for optical pickup 
(M51599FP or the like) makes it possible to form a pickup 
servo control system 

MBuilt - in — serial -to-parallel data converter to reduce 

- microcomputer overloard 

M@ Adaptures for any pickup by changing gain and frequency 
response of amplifiers with external components 

Mi Capable of being driven by either dual or single power 





supply 

Outline 42P2R-A 
RECOMMENDED OPERATING CONDITIONS 0.8mm pitch 450mil SSOP 
(8.4mm x 17.5mm x 2.0mm) 

Supply voltage ranges Voc, VeE= + 4.75~ + 5.25V 

or Vcc = 4.75~5.25V 

Rated supply voltage: Vcc, VeE+ 5V or Vcc = 5V 

Rated power dissipation tari Seco favat haghen gl BSbsb zal shane Ler, te Giesare Be lege: elo o oe hte TONE TOmW 


SYSTEM CONDIGURATION 


M52131FP 


. FOCUS ERROR CIRCUIT 
FOCUS SERVO CIRCUIT 7 


PICK-UP CONTROL 
TRACKING SERVO CIRCUIT ae 
SLIDE SERVO CIRCUIT a 
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PIN CONFIGURATION 


FEC=) 
FE OUT 
FS(+) 
FS(-)1 
FS(-)2 
FS OUT 
FSR IN 
FEC=) 
TE OUT 
TG2 
TG! 
TSLG 
ESC) 
TS OUT 
SS(+)1 
ACLR SS(+)2 
SYSTEM RESET 1 SS(-) 
SYSTEM RESET2 SS OUT 
BIAS VCG 
CURRENT REF 
C-FSR 


Outline 42P2R-A 


IC INTERNAL BLOCK DIAGRAM 


FE a FS(-)1 FS au ue yee i TS uD 12 SS a peer 
FE(—) FS(+) * FS(- @. FSR IN TE oe TG1 be ) Oo. ‘> 6 Vcc | CFSR 


G6) s 63) - 82) 
ete ane ore ie 
ay 


4.Tk 


TGI ms F dur i. sr) spd 
2. real swf, > Paw Paw  SWPSWP Sw 


Amp if TS2 
SW 


25nA 25yuA 50uA 50yunA 


FG FS TS1 TGl TS2 TG2 JF JR SS SF SR 
SW SW SW SW SW SW Sw SW SW SW SW SW 


FSR2.3 


6 
eur CONTROL 


Buc me 
56-©-0-6-6 O03 


FE(+) | APC SW | TC IN MR JUMP HFOK HFOK HFD JPT we LO syste BIAS GND VEE 
Apc sw IN TEIN FLAG IN ae ee RESET 2 
OUT OUT iat Units Resistance : Q 
RESET 1 Capacitance : F 
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O So, 


PIN DESCREPTION 
Pin_No. I/ Function 
FE( +) | Focus error Amp. positive input 
APC SW OUT | APC APC SW contro! output 
APC SW IN APC APC SW control input | 


4 


racking error signal input 
Tracking cross signal input 

Mirror detected signal input 
Outputs High under Jump function 
HF OK signal input | 

HF OK signal input 


Pre Amp. Input 


Microcomputer |/O 
Pre Amp. Input 


FOK IN Input 


Z}TjC|}zjAia 
me ae) 2 
es See 
x|U mle 

a 

a 

> 

G) 


HFD Output (DSP) Outputs High, when HF OK Low 
DATA OUT Inner condition output changed by command modes 
JPT 1 Track Jump control signal input (usually High) 


erial data input (LSB first 8-bit data) | 
Latch signal of serial data from microcomputer to servo IC 
ock signal of serial data from microcomputer to the servo IC 
| clear input (clear inner registers and flip-flops by Low signa 
eset pulse output 
eset pulse witdh 


YN 
O 


</< 
OT 
AK | > 


A 
SYSTEM RESET 
SYSTEM RESET2 


RESET | 
RESET 


Regulated 
voltage 


© 
r_ 


DIDI>Sloir|w 
< 
oO : 

wa 


c 
Outputs reference voltage (= 5 at signal supply voltage) 


G) 
Zz 
Oo 





Negative supply voltage. At single supply voltage connects to 
GND 


Connects the external capacitor for setting time constant of 
Focus search 

Connects the external resistance for deciding value of current 
Positive supply voltage 

S Amp. output 

S Amp. negative input 

S Amp. positive input 2 

S Amp. positive input 1 

S Amp. output 

S Amp. negative input 

S Amp. Rowgain input 

G2 SW output 

G1 SW output 

E Amp. output 

E Amp. negative input 

ocus search detector input 

S Amp. output 

S Amp. negative input 2 

S Amp. negative input 1 

S Amp. positive input 

ocus error Amp. output 

ocus error Amp. negative input 


Focus serve 


QO; oO < G| W@W 
mal m Z| > 
on Oo 
5 WY 


URRENT REF | Regulated voltage 
upply voltage 


lide servo 


< 
° 
oO 


S OUT 


oC +)2 
o(+)1 


4 


Tracking servo 


a)H 


TE OUT 
EC=) 
FSR IN 
FS.0UT 
Foca 22 
s(=)1 
FS(+) 
PED ORAL 
FE(—) 


NW 
>| || | |>> >| |> 


Focus servo 


mn 4s} sl ajA] lA @laloala 
G)| Mj M|/M|M WY 
@|! iO | 
NY C_ a 


nN 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 














Supply voltage 
| Pa | Power dissipation = | Os mW 
Operating temperature 


ELECTRICAL CHARACTERISTICS (Vcc =+ 5V, Vee =-— 5V, Ta= 25%, unless otherwise noted) 































[icc | Cireuit current RESET 82) mA 
flee | Circuit current RESET eT 12] = | ma 
| Gre___| FE close loop voltage | f= tkHz, Vi=-10dBm | 106 | 126) 146) BI 
| Vues | FE output voltage high | Mi QV, RL=220Q | 
| Vire | FE output voltage low | Miz 2V, R= 2200000 | A] 2.2] VI 
| Grs__| FS close loop voltage gain | fe tkHz, Vi=10dBm | 196] 216] 23.6] oB 
f= 1kHz, Vi = OdBm J = | =35| -25| dB 
Vi = 1V, RL= 2200 |) 22) 4) - | Vv 
| Virs__| FS output voltage low | Miz“ 1V,RL=220Q | 4] = 2.2 
| Gre___| TE close loop voltage gain | fe ikHz, Viz-10dBm |B] 88] 108) BI 
| Grs__| TS close _loop voltage gain | fa tkHz, Viz—10dBm | 8] 88] 11.8] BL 
aoe TS SW attenuation f=1kHz, Vi = OdBm 3 e 8 
| Ronti | TG1 SW on resistor | fe the, Viz dBm | 50300 
| VuTs | TS output voltage hizh | = OV, R= 220000 
Vi==2V, RL= 2202 pe ae 22 
| Gss__| SS close loop voltage gain | fe tkHz, Vi=-10dBm | 15] 13.5] 15.5] oB | 
| Artss__| SS SW attenuation | fe tk, Viz OdBm | 54) 30] BY 
| Viss__| SS output voltage high | i= 2V,RL=220Q 0 | 
| Viss___| SS output voltage low | i= 2V, R= 220000 | AI 22] OV 
14 
= 2.2 
Vi= 2V, RL= 47k Q TS eae 
| Vite | TE output voltage low | i= 2V, R= 47kQ | = | - 35] | 
110| 170 
a 
-25{ Of 25] mv | 
| 25) Of 25] mv 
| = 30] Of 30] mv 
: ~32] -25) 8] LA | 
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ELECTRICAL CHARACTERISTICS (Vcc =+ 5V, Vee =— 5V, Ta = 25°C, unless otherwise noted) 


as Limits 
Symbol Parameter Test conditions : 
Min Typ Max 


VHSY SYSTEM RESET output valtage high Ru = 20k Q 
VLSY SYSTEM RESET output valtage low | Ru = 20k Q = | 
iawn ALPC SW "ON" output current [| —SsSSOC“~“S~“~*~“<~<~S~S~*rC 








ON” 1.0 | 20 
lacor_ | ALPC_SW_“OFF"output current} | Oo | 10 | BA | 





* OdBm = 775mVrms 
Note 1. Supply voltage turn on and pin € ACLR input reset pulse and next all parameter measures. 


| tRST | 


tRST: lus min 


VHRST : 2.5V min 


VLRST : 0.4V max 
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SETTING CURRENT VALUE OF INTERNAL CURRENT 
SOURCES 
(Focus search (FSR), Tracking servo (TS), Slide motor servo 
(SS))J 
Current value of internal current sources (FSR,TS, SS) is set 
by an external resistor connected between pin @ and Vcc. 
(Resistance value : Rx) 

If the current value of a current source (FSR,TS, SS) is 
lesr, ITs, Iss. 


IFsR= leas : es S.. vo 
8 Rx 
peel. eer MS: 
Rx 
See les Veco - V@® 
Rx 


And if the voltage value of pin @ is V @, the voltage value 
of pin @, 
V@= V@+ Vee (VBE = 0.7V) 


BLOCK DIAGRAM OF CURRENT SOURCES 
Vcc 










+ITS —ITS 





Timing chart of FSR Det 
creart 
COND | FSR DET. 4 
SERVO SH 3 
CONDITION re ees 


FSR IN 











Timing chart of FZC 
INPUT 
FSR DEY rh 
ye dele apes 


\ 
al 
y AY 








FS ® PIN @ INPUT 3 
(FE) 


Tasers 
i 


LOGIC CONTROLLER-: 


VGG 
LOGIC CONTROLLE 


FZC reset 


SERIAL 
COMMAND 


1 
BOON Se a Me 
LOGIC CONTROLLER (FSR DET =H) 
INPUT 


EIA | 
FZC 
0 LI 





FS ® PIN @ 


FE 
INPUT (FE) 


FSR detector 
With external resistor (Ra) connected between FS OUT (pin 
@) output) and FSR IN (pin @ input) at FSR function, 

1) FSR direction, 

2) Threshold voltage polarity of FZC detector are 

automatically changed. 
Focus search always starts from positive voltage side. The 

direction of FSR is changed by FSR 1 SW controlled by FSR 
DET signal. 


OUTPUT 
FSR1 SW At+5V FZC Vth 


b : Negative Min Max 
direction of FSR} —O.30V OV 


a: Positive 
direction of FSR ON. Q80V 































Equivalent circuit 


REST 
SIGNAL 









FSR DET |FSRI SW 
LOGIC 
CONTROLLER 


POSITIVE 
DIRECTION : 1 

NEGATIVE 
DIRECTION : 0 


RESET SIGNAL 
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| M52131FP LOGIC CONTROL FUNCTION DESCRIPTION (1) Data-Input function 


1. Serial command function | Higher 4 bits of the 8-bit data (D7~D.4) are used to select 
The M52131FP has a 8-bit shift resister in the logic control the command mode. Lower 4 bits (D3~Do) set the command 
Block to convert serial data from microcomputer input state. . | . 

through MSD pin ®, to internal switch commands. Once a command is set, it is held until a new command 


of the same command mode is input. If an other command 
mode is selected the command state will not change. 


Table 1. Serial command function Me See O 













Data in pin @ input 


Mode name || Mode select | Command state LSB 







Data out | 
pin @ output 


FS OK 






| 
Note 2. TRACK! A and TRACK! B at the same command mode. 
TG2 and TG1 are set by both commands. BRAKE A or B are determined by selecting TRACK] A or TRACK? B. 
3. Data out (pin @) output) is changed automatically when the command mode is selected. 
4. The serial command 10XXXXXX is available of control M50422P/M50423FP/MS50427FP/M65820FP (DSP LSI). 
When this command input, the command state of M52131FP is not changed. 


TRACK SLIDE 


Table 2. Command functions 


— St fo 1 INHIBIT 


O ENABLE Inhibit automatic re-search of focus 
11 ON | ON | 
RAKE A} TRACK] AID [0 OFF | Jump break action. TS2 SW is opened or closed. 
0 OFF | 
RAKE B|TRACK1 B 


0 OFF Jump break action. TS1 SW is opened or closed. 


B 
3 ] 
TRACK1 {D1 OEE TG2 SW for changing TRACK gain is controlled | 
O CLOSE " 
1 OPEN ee | 
TG1 0 CLOSE TG1 SW for changing TRACK gain is controlled. 


For roe 
csc 


| 
TRACK | TRACK2 | 0 | 1 
JF | Forward jump | 
‘JR _| Reverse jump 
lide servo off 
| lide servo on 
‘SF | Forward slide 
Reverse slide 
| «| «Data of Do~Ds3 is reset to 0 


Data of Do~D3 is reset to O 















No 












O 
N 


PFleles[ e@ |e [ele | 9 | 
ae Ww 





SW states shown in Table 4. 


Cc 
Tn 






SLIDE © | TRACK2 


WwW 


SW states shown in Table 5. 


WY 
1H 


Nn 
Cc 
DD 





=e OF 
a) sr 
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(2) How to send serial data (MSD) 
The serial command is executed by sending MLA signal after 
sending LSB serial data. 


LSB MSB 
me CA ee Ake 
th 


1 
tsu ee —_——_— oo 
—t ' 
t 


MCK 
pin @ 


heh eee ena td 


MLA 
pin @ Yee tw 
ACLR | | 
pin © 


Fig. 1 Serial data Input timing chart 





2. BRAKE A, BRAKE B 
When BRAKE A command or BRAKE B command is set 
to High (1), Jump Brake operates. | 

This increases the ability to break after track jump. 


Jump brake action 
1) When MR (pin © input) = 1, Track servo loop goes off 
at the edge of pulse output from TC Det. 
2) When MR (pin © input) = 0, Track servo loop goes on 
at the edge of pulse output from TC Det. 


Table 3. SW states at Jump brake 


INPUT OUTPUT 
=~}! BRAKE A= 1 BRAKE B= 1 
Mi Ee TS2 SW states TS1 SW states 
1} {| a (TRACK servo OFF) | b (TRACK servo OFF) 
Of | b (TRACK servo ON) | a (TRACK servo ON) 


3. TRACK, SLIDE 
Table 4. Track function 


BEM OUTPUT (SW state) 


Command Data 
ey TS2 SW JF SW 








3 De 
QO O | a (servo ON) a (servo OFF) 
O 1 | a (servo ON) b (servo ON) 
‘} 1. © | b (servo OFF)  b (servo ON) 
1 1 | b (servo OFF)  b (servo ON) 
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Table 5. Slide function 


INPUT 


1 Do 


OUTPUT (SW state) 


SS SW SF SW 
a (servo OFF) b 
b (servo ON) b 
a (servo OFF) a 

b 


a (servo OFF) 


(SF ON) 





b 
b 
b 
a 


4. Direct command function 

(1) JP1 input 

At one track jump, JP1 signal allwes two transmissions of 
serial data to selected and restrains the delay time of 
microcomputer. . 

JP1 is usually high. After microcomputer catches the up 
signal of Data out output (TC singnal), if UP7 goes down, 
the polarity of jump direction is automatically. (JF—-JR, JR 
> JF) | 

After noe track jump is finished (after period T3), if JPT 
goes up, Jump ends and the states become TS ON and SS 
ON. 


Table 6. TRACK, SLIDE states by IPT Input 


(SR ON) 


ice PULSE (JF OR JR) 


Fg 


<-> 


~— BRAKE PULSE 












TRACK (D3 D2) 





00 01 10 11 QO 10 if 
| 0 | TSOFF| TSON | JR___| JF__|_SS OFF 





TRACK2 Mode (0 0 1 0 D3 D2 D1 Do) (OUTPUT) 
SLIDE (Di Do) 


Note 5. When command mode is TS OFF (001000XX, MSB first), even if JP1 goes up, states do 


not become TS ON and SS ON. 


6. Change to TS ON and SS ON after JP? goes up are held. 


5. Logoc output function 

(1) Data out 

Data out output mode changes at each serial command 
mode.(shown in table 1) It is decided by the last sent serial 
command. 


Table 7. Data out output function 


| | Data Out output name | Serial Command Mode (INPUT) 
(1) | FS OK FOCUS (O000XXXx) 
CIN) TRACK2 (0010XXXX) 


(1) FS OK | 
When HF OK (pin © Input) was high and FS SW was closed 
(servo ON), FS OK is high. 


Table 8. FS OK truth 
OUTPUT 
FS OK 
















INPUT 
FS SW 
0 b (servo OFF) 
1 b (servo OFF) 
0 a (servo ON) 
1 a (servo ON) 


Note 7. While FS OK is Low, TS2 SW and SS SW are opened 
regardless of the Serial Command. 









| 
pMR_ TC | TC 
1 
et 


(il) TC | 
TC pulse is producted by latching MR pulse with pulse edges 
of TC Det output (TC). At reset, TC is low. : 


Table 9. TC output 


OUTPUT 














ee 
O tory 
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(2) HED (HF defect) 
Output is High when HF OK is Low. 


(3) Jump flag 

Jump flag terminal outputs ; High when serial command is 
TS OFF or JF or JR or BRAKE. Outputs is low at other 
times. 


6. Focus error amp 
This Amp is Auxiliary. 


7. APC switch 
The APC circuit supply is controlled by this switch. 


8. System reset 
This circuit generates the reset pulse at power-on. 


ee @® 1 TRACK JUMP @ 10 TRACK JUMP @ 100 TRACK JUMP 


TRACK 
ACTUATOR 
OUTPUT 


TC 
(DATA OUT) 


SLIDE MOTOR 
QUTPUT 


UPI 
(FROM 
MICROCOMPUTER) 


c+ 


} 


At A, send JF commana. At A, send JF, SF command. At A, send JF, SF command. 

At B, microcomputer detects edge At B, microcomputer detects the 6 At B, tl is the period fixed by 

of TC, a edge of TC, and sends JP1 pulse. microcomputer, send JP1 pulse. 

and sends JP1 pulse. At C, SF is cleared after the period 
fixed by microcomputer. 





Fig. 3 Example for track jump timing. (Forward jump) 
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TYPICAL CHARACTERISTICS 
THERMAL DERATING QUIESCENT CIRCUIT CURRENT 
(MAXIMUM RATING) VS. SUPPLY VOLTAGE 
1000 os 
a < 
2 Rg 
= 800 : 
a 00 “ 
S 600 8 
< ra 
- cr 
a 400 a 
2 375 2 
oc 

wi 200 = 

S O QUIESCENT 
ou = 
0 O 

0 25 50 75 100 125 O +2 +4 +6 +8 +10 
AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc, Vee (V) 
FSR CURRENT VS. JF, JR, TS AMPLIFIER OUTPUT 


SUPPLY VOLTAGE VOLTAGE VS. SUPPLY VOLTAGE 


Vur, Vur (V) 


FSR CURRENT lesru, IFsRo (uA) 
JF, JR TS AMPLIFIER OUTPUT VOLTAGE 















SUPPLY VOLTAGE Vcc, Vee (V) SUPPLY VOLTAGE Vcc, Vee (CV) 
SF, SR OUTPUT VOLTAGE EACH AMPLIFIER VOLTAGE GAIN 
S VS. SUPPLY VOLTAGE VS. SUPPLY VOLTAGE 
oS +] 
o 
> = f=1kHz 
“+8 i Vi= - 10dBm 
> . Ww 
c 3 
+ 
2 y Z 
i < 
Qo O 
> Ly, Vsr(NEGATIVE) = 
aS F 
- 
5 (42 gf 5 
O _! Vse (POSITIVE) > 
ac 
—. © 
we = OCOD HH #6 B10 
SUPPLY VOLTAGE Vcc, Vee CV) | SUPPLY VOLTAGE Vcc, Vee CV) 
| MITSUBISHI 


5-184 | MAW ELECTRIC 


OFFSET VOLTAGE Voffset (mV) 


VOLTAGE GAINS Gvc (dB) 


SF, SR OUTPUT VOLTAGE Vsr, Vsr (V) 


AMPLIFIER OFFSET VOLTAGES 
VS. AMBIENT TEMPERATURE 





-100 -50 0 50 100 
AMBIENT TEMPERATURE Ta (°C) 


SF, SR OUTPUT VOLTEGE VS. 
AMBIENT TEMPERATURE 





AMBIENT TEMPERATURE Ta CC) 


AMPLIFIER VOLTAGE GAINS VS. 
AMBIENT TEMPERATURE 





Q 
=100. =50... 0 50 100 
AMBIENT TEMPERATURE Ta (°C) 


JF, JR, TS AMPLIFIER OUTPUT Vur, Vur CV) 


TG1 SW CURRENT 
Ito1 (mA) 


_ MITSUBISHI 


ELECTRIC 





MITSUBISHI SOUND PROCESSOR ICs 


M52131FP 


OPTICAL PICKUP SERVO CONTROL 





JF, JR, TS AMPLIFIER VS. 
AMBIENT TEMPERATURE 





0 
-100 -50 0 50 100 
AMBIENT TEMPERATURE Ta (°C) 


TG1, TG2 CURRENT VS. 
- AMBIENT TEMPERATURE 


ITg2 (uA) 
TG2 SW CURRENT 


0 
-100 -50 0 50 100 
AMBIENT TEMPERATURE Ta (°C) 
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APPLICATION EXAMPLE (Vcc = + SV, Vee = — 5V) 


Pre Amplifier 
















FZC Det 


0.039 470 


mS 
_ 


FS Act. 


DSP 


M65820FP 1 
MICRO- = 86g 
COMPUTER 


5 


LOGIC CONTROL 


V 


LL 
TS Act. 


RESET1 OUT 
k ; 
4.7 SR SW 
RESET2 
N voc 50 pAC}-—5 O > 


20k 


<= veo 
a DOK | CURRENT REFERENCE 


FSR1 SW 

25uA b 
oa Co) 25 uA 
FSR2 SW - 
_—O 


LL 


FSR3 SW 


O 
1/2 Vcc 





Units Resistance : Q 
Capacitance : F 
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DESCRIPTION 


The M51565FP is a semiconductor integrated circuit developed as an analog output amp 


for use in combination with a D/A converter for digital audio applications such as CD 


players. 


FEATURES 

Hi Combination with D/A converter produces analog output 
of low distortion 

Mi Built-in driver circuit makes it possible to drive each switch 
with input of small bias current 

Mi includes high-speed switch driver for use at sampling 
frequency 88.2kHz 


RECOMMENDED OPERATING CONDITIONS 


Supply voltage ranges se Vcc, VeE=+4.5~+5.5V 
Rated supply voltage Terre rere re eee eee ee Vcc, VEE = te 5V 
Rated power dissipation eae ee ee ee ee ee 2 | 5BmWwW 


SYSTEM CONFIGURATION 


OPTICAL PRE- 
PICK-UP AMP 


PICK-UP SERVO 








Outline 32P4B 


1.778mm pitch 400mil SDIP 
(8.9mm x 28.0mm x 3.8mm) - 


M51565FP 


7 DEGLITCHER AMP 
DEEMPHASIS AMP 


| MITSUBISHI 
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LPF AMP 


- Lch OUT 
Reh OUT 


ie ee a 
Rech OUT 


HEADPHONE 
AMP 
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PIN CONFIGURATION 


MUTE CONTROL 
RCH HEADPHONE OUT 
RCH HEADPHONE NF 
RCH HEADPHONE IN 
~ RCH MUTE 
RCH LPF OUT [6] 
RCH LPF IN 
RCH DE-EMPHASIS OUT | 8) 
RCH DE-EMPHASIS IN A [9] 
RCH DE-EMPHASIS IN B 


RCH DEGLICHER OUT 
RCH DEGLICHER NF 
RCH DEGLICHER IN 

RCH DEGLICH CONTROL 
LCH DEGLICH CONTROL 


Outline 32P4B 





DE-EMPHASIS LCH 


CONTROL HEADPHONE 
Vee \ OUT 


MUTE SW 
DRIVER 


MUTE SW R qt LPF R DE AMP 
| 
D8 OD) 


RCH 


| RCH RCH 
MUTE LPF LPF 
OUT IN 





MUTE 


RCH 
CONTROL / HEADPHONE | 


RCH 


HEADPHONE HEADPHONE IN 


OUT 





IC INTERNAL BLOCK DIAGRAM 
HEADPHONE IN OUT 


VEE 

DE-EMPHAS|S CONTROL 
LCH HEADPHONE OUT 
LCH HEADPHONE NF 
LCH HEADPHONE IN 
LCH MUTE 

LCH LPF OUT 

LCH LPF IN 

LCH DE-EMPHAS|S OUT 
LCH DE-EMPHASIS IN A 
LCH DE-EMPHAS!IS IN B 
VcecL 

LCH DEGLICHER OUT 
LCH DEGLICHER NF 
LCH DEGLICHER IN 
GND 


LCH 
LCH DE-EMPHASIS LCH 
DE-EMPHASIS 
LCH LPF OUT LCH IN B LCH LCH 


C 
LCH LCH LPF \ DE-EMPHASIS DEGLICHER | DEGLICHER IN 
MUTE IN IN A VecL OUT 


LCH DEGLICHER NF 


DG BUFFER | 


AMP L 


Vcc|R 
dt Dae 


R 
© 
RCH VecR RCH LCH 
DE-EMPHASIS RCH DEGLICHER DEGLICH 
IN B DEGLICHER IN CONTROL 
RCH DE-EMPHASIS RCH DE-EMPHASIS OUT RCH DEGLICH 
OUT IN A RCH DEGLICHER NF CONTROL 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 













ct 


3 
> 


icc, lee | Circuit current | 100m 
[Pa | Power dissipation | 1250 | mW 
mW 

Operating temperature 


33/= 


ELECTRICAL CHARACTERISTICS (Vcc = 5V, Vee =— 5V, Ta = 25°, unless otherwise noted) 








= 
w 


Lim 


















| 

-65 | -40] =12 
+, [Total harmonic distortion | f= 1kHz, full scale, fs=88.2kHz | — (0.004 0.009] % | 
© | Signal/noise ratio | ISA, f= TkHy, full scale, fs=88.2kHz | 85 | 96] - | cB 

cS : f= 1kHz, full_scale, fs = 88.2kHz | 70] 383] = | 
7 f= 1kHz, full_scale, fs = 88.2kHz a ae 

Headphone amplifier f=1kHz, THD=3%, RL=30 2, Gv=20aB, 

Rs(short circuit protection resistor) =150 Q 0.20 ooo p= | ves | 
Vin = 5V, pin®, ©, z 10 
High level input voltage pin ©, ©, ©, @ | 3] - | 5] vi | 
LVi__| Low level input voltage pn OOOO dT rT = TV 


TYPICAL CHARACTERISTICS 


THERMAL DERATING 
(MAXIMUM RATING) TOTAL HARMONIC DISTORTION 


VS. FREQUENCY 


POWER DISSIPATION Pa (mW) 





TOTAL HARMONIC DISTORTION THD (%) 


15. TO0O- %25 
70 


AMBIENT TEMPERATURE Ta (C) FREQUENCY f (Hz) 
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pods = w6vrms |] ILL | A 
TUT EE TE 
All 
PTT TTP 
UT TE 

HHL be on 
UU ET es 
UTE TEE TE 


1 Dis Ot 357 357 
ve 100 1k 10k 100k 


FREQUENCY f (Hz) 


TOTAL HARMONIC DISTORTION 
VS. OUTPUT VOLTAGE 


uel fo 
OdB = 1.6Vims_ {|_| | |_| 











10 


-10 


=20 


OUTPUT VOLTAGE Vo (dB) 









ele aca ee, he I ee oe 

aca ESE 
Ed ear 

Prt i 

o cialis 
d Ee aieded 
, ie oe el cl Sell 
ies Eee 
cecal si 





TOTAL HARMONIC DISTORTION THD (9%) 
Oo 
° 


0 —10 —20 
OUTPUT VOLTAGE Vo (aB) 


FUNCTIONAL DESCRIPTION 

1. Deglicher (DG) 

The deglicher consists of analog switch, switch driver and 
buffer and deglich DAC output. The switch is ON when 
control signal of pin® or ©. 
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CHANNEL SEPARATION VS. 
FREQUENCY 


CO 
Oe 
CO 
CO eer 
CO Ae 
PEC 









CHANNEL SEPARATION CS (dB) 


3 OT1QK 3 SA OOK 
FREQUENCY f (Hz) 


MUTE ATTENUATION VS. 
FREQUENCY 






MUTE ATTENUATION ATT (dB) 
Eck sie ike 
Saye ed 
fees ecole 
alee eee a 

ee ee 
eee 





FREQUENCY f (Hz) 


Note : DAC : PCM54 
Digital filter : SM5806 
Signal processing IC : CX23035 
(Application Example 2) 


2.De-emphasis (DE) | 
The de-emphasis circuit consists of analog. switch, switch 
driver and OP amp. De-emphasis characteristics on set by 
the external feedback impedance. The de-emphasis 
characteristics are changed by the switch is ON when 
control signal of pin@) is High. 


R L R L 
DAC 3.Low pass filter (LPF) 
OUTPUT VO The Active LPF consists of inverted amplifier, external 
i __—11.34 us ——» | resistors and external capacitors. 
DGRC __'OFF[@n OFF ON OFF ae 4.Output mute (MUTE) 
tb) Sar a6! The output mute circuit operates when the line connected 
us Us 5y to the output of LPF is grounded by the internal switch. 
DGLC OFF ON OFF ON [OFF rs fies 
 @® OV The output mute circuit is ON when control signal of pin 
DEGLICHER TIMING EXAMPLE (fs = 88.2kHz) © is High. 
5.Headphone amplifier (HP) | 
The amplifier is for the headphone use and gain is 
adjustable by the external circuit. 
MITSUBISHI 
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a3 
AVC @ LLL100k 330 LINE OUT R 
tev 0.0022 BE ' seus 
33 u a y 6.8k Oo eo 330 7 
ae 27k | - 0.0022y 4.7k | 4.7k 


2k =1k =150 


(aq) 9SINDd 


26} oo _ oy (32 


10k 10k 


20 
480p 


Ok 33 u LLL 
1k 
eer 2.2k 190 ard 
T aan yar 0.0022 | 4.7k | 4.7k | we 
, } p -5V 
(SONY) DGND ee aoe oe , HP OUT L 


~*~ 
+5V 0.0022 & 100k S 330 330 LINE OUTL 
: Oo 


Note 1. CX23035, CXD1125, fs = 44.1kHz, only 
C CXD1130 CXD1135 
fs = 44.1kHz (“H”at pin @) 
fs = 88.2kHz (“L”at pin @) 
2. L/R of DG control signal are inverted. 


Units Resistance : Q 


Capacitance : F 


7.5k 
A hE ST Pa 330p Loe] fa 
fo] [sl [7] fe] fst {4} / 3] t2t || 


(QGWOd OVA) 


(SEL LOXO/0€ 1 LGXO/GZ1 LOXO/GEOEZXD D| Sulsseoiq jeubig) | SIdINVXS NOILVOMddV¥ 


YAAV 1d GO YO YSaIsINdNV LNdLNO DOTVNV 


dS9SLSIN 


SOI dHOSSADO0U"d GNNOS IHSIEGNS_LIN 















on 
| 
© 
ho 
fs = 88.2kHz 
i 
me 
m= 
ae 
WO 
OP 68 2204. ovect 
= DGND| w yt 
69) 1 | CN 
Eye DGND 6 | 
— 
. i 
(76) 9 | 








hh —_— 
— oO 


(SONY) 


| 


Al 
a 


DGNDV 


(OdN) 908SWS © 


MICROCOMPUTER 


220u Thy 


MP, THT FNP Prop fro} py 
3] ES] [&) (8) LS) [8 


N nh N 
8] IS} [8 
jo} Jo} |~ 
— NO N 1) 
3) IB ST IS | 


N 
El 
3 












ho 
T 


| 


| 
W 
S| 


Fi 


S| 
NO 
3 
3 


Nh ho 
aE 
is 
al 


3} {5} |e} le! 


ae 33 u ULL 
680p 


2.2k 
480p 
a et aa 
4800) i 10k 10k 33.uZ7 
Bek Sk S489 [+ 
+ 0.0022 u | 4.7k | 4.7k AVEE 
O —5V 
6.8k 2 th ; HP OUT L 


19 
680p== 22k 
ns 33 UL “LL 


“QO 
—, 


AVCC 
+5V 






Oo 
> 
© 
U 
©) 
< 
O1 
s 
= LINE OUT R 
AVCC o 100k 330 
coy. UCceeu a : HP OUT R 
i 6.8k S 7.224, 330 7 
af + 
27k 0.0022 4.7k | 4.7k 
2k =lk S150 
7.5k 
0.001n | 330p 


i 


fot fet {7} fe} ts) 4) 








(QO8SWS 4914 Ieu6iq ‘GzI LGXD GEOETXO OD] Sulsse0/q jeuBiS) 2 SIdINVX]S NOILVOMddV 


oO 
0.00224 = =& 100k 330 330 LINE OUTL 
© 


Units Resistance : Q 
Capacitance : F 


YSAV 1d GO Y¥O4S YaISsIIdNV LNdLNO SOTVNV 


dS9S/LSIN 


SOI HOSS3DOUd GNNOS IHSIENSLIW 


JlYLOA TA 
IHSIGNSLIIN 


EOL =] 


MICROCOMPUTER 


fs = 88.2kHz 


AVCC 
+5V 


33 u es 







aoe 


YM3815 


(aa) 9SWOd 


0.0022 u 


100k 330 LINE OUT R 
i: ; 
6.8k 


HP OUT R 
O 


0.0039 u 


UT 22\, 330 
ae 






0.0022 y 4.7k 47k 
2k 21k S150 


7.5k 
A80p 0.001 u 330p Le be 
amainne aiid 


_ oe Sy 132 


10k 10k 
(YAMAHA) Hoy 33 72 
ME 160. | 
3 | ro | 1 33 a ae WM} 4.7k | 4.7k AVEE 
; O 6.8k 4 7) . SV 
DGND AVCC : oO es HP OUT L 


m* 
+5V 0.0022 8 100k 
oO 


330 330 LINE OUTL 


Units Resistance: 


Capacitance : F 


(QGWOd OV) 
(SLBEWA 3} Sulssacoig jeubiS) € SIdINVX3 NOILVOMIddV 


YAAV 1d GD HOS YAlSsINd NV LNdLNO DSO TIVNY 


dS9SLSIN 


SOI HOSS3D0Ud GNNOS IHSIENSLiIN 


vol -G& 


JIH#LOA Ta | 
-IHSIENSLIN 





fs = 88.2kHz 













D 
GND | |220u. res 
48) : ud +5V 
63) DGND G 
tf 
a, Ss 
28 Po 
> 
b 
b 
(MATSUSHITA) 


DGNDV 


(DdN) 908SWS 


jo] |= 





a] Jo 


a 
MY TNE Prot [trot [ph 
3] LS} 1S) LS} LS) 18 


nh 
: 
i 
Ey NS nO 
ee 


a 
a] IB 


r 
| 
(aq) *SINDd 
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NP Fry PNP Prop phd 
8} {2} (8) (8) LS 
REREREe 
‘al Ls} [5] La! 


al [s} LS} le} Le 


= 
220u 


MICROCOMPUTER 





AVCC 
+5y «0.0022 u 


33 uz T 6.8k 
7 a 
680p 


She 


100k 330 LINE OUT R 
i O HP OUT R 
O 


0.0039 u 


TP? 5 330 
a 





2.7k 0.0022 un 4.7k | 4.7k 
2k Stk S150 






75k 
| 0.00i1n |330p tA 
12] {11{ fro] fo} fel yz] fet ys| [4] {3y f2] ft 














je i , 1K ox io 33 12 
680p== 22k Fp 0.0022 0 4 
1 3322 | 4.7k | 4.7k th anjee 
Oo 6.8k 4 uh =: 

aise on i HP OUT L_ 


oD 
+5V 0.00224 & 100kS 330 330 LINE OUTL 
S 


Units Resistance : Q 
Capacitance : F 


(pSINOd Ova) | 
(QOSGWS 49114 1231810 LIGONW O} Bulssecolg |2U6IS) » ATdINWXA NOILVOMddv 


YSAV 1d GO ¥Od YaISsMdWV LNdLNO SOTVNV 


dS9SLSIN 
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PRINTED CIRCUIT BOARD LAYOUT : (Foil side) 

















AVcc 
IM51565P 
0.0022 4 J.0.0039 LINE AND 
. e Oo-f--0 “Oe F . 
2 - | 
6800p 7,514.7 > + 00k 
33 oe ‘s* SA7kl vo : 
DG SWR DRIVER ane as 2]. a Vo 
DG SWL DRIVER Bese ‘ 23h 0,00) 414. 7k 2k 
(SIGNAL PROCES- BE | oo oD 330 
SING IC 3 7 
- eee. © ae hg oN 0922 u obo: 220NP) 
Ce: . : AVce 
oo oD "eer 3330p: = "330 Ve 







* DE SW DRIVER 
. (SIGNAL PROCES- 


Secon g oo de . - ; : : SING IC) 


Vout 


( C) i OOOO AVAGGFOGOODG AD 


eee Se 7 ~. MUTE SW DRIVER 
* 4800p 9 27k: 3390p (u-com) 
7 ¥0.602; | > 224(NP) 


_o 0.001 HoH Gis 


VoL 
2k 


AVcc 


Note) @M51565P and DAC are placed nearly as possible. 
®@ Control line pattern of DG SW driver is shielded from other analog system by the ground. 


Units Resistance : Q 
Capacitance: F 
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DESCRIPTION | | 
The M51568FP is a semiconductor integrated circuit developed as an analog output amp 






for digital audio applications such as CD players. It has a built-in headphone amp, its 
applications include portable apparatuses. | 


FEATURES 

ME Low circuit currents: 6.3mA typ (Vcc = SV) 
MB Low distortion tesss2 ere easseeterttes 0.0012 % typ (f = 1kHz) 
jaf Low noise Sislbreueinde wisibieioce GC ele 60:0 Ware 6 oer No = 8 uVrms typ (JIS-—A) 
Mi High power Headphone Amp crt Po = 13mW typ 


(Vcc = 5.0V, Ro + RL = 272+ 32 2) 





Outline 24P20-A 
RECOMMENDED OPERATING CONDITIONS 0.8mm pitch 300mil SSOP 


(5.3mm x 10.1mm x 1.8mm) 


‘Supply voltage range Cwm revere ener recs r acre secre reeeeres Vcc = 3~5.5V 
Rated supply voltage Commer rere recat maser eens reenseeseeseeseoeree Vcc = 5V 
Rated power dissipation Peeve rere e mere e sere rere rerererernestree 3) mW 


M51568FP 


OPTICAL 
PICK-UP 


PICK-UP SERVO 


a. 
2 
<< 
LL 
a 
| 


~tch OUT 


Reh OUT 
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PIN CONFIGURATION 


LPF INPUT 1[1] © LPF INPUT 2 
LPF OUTPUT 1 LPF OUTPUT 2 
DE EE a Apu AMP 
OF EMO ouritirass AMP 
DE EMPHASIS AMP DE EMPHASIS AMP 
OUTPUT B1 OUTPUT B2 
LINE OUTPUT MUTE 1 [6| LINE OUTPUT MUTE 2 
DE EMPHASIS CONTROL MUTE CONTROL 
HEADPHONE AMP INPUT 118, HEADPHONE AMP INPUT 2 
RIPPLE REDUCTION | 9| 1/2 Vcc OUTPUT 


HEADPHONE AMP OUTPUT | HEADPHONE AMP OUTPUT 2 


HEADPHONE OUTPUT HEADPHONE OUTPUT 
MUTE 1 MUTE 2 


dis9SiSW 


Vcc 


Outline 24P20-A 


IC INTERNAL BLOCK DIAGRAM 


DE EMPHASIS DE EMPHASIS HEADPHONE AMP HEADPHONE 
AMP INPUT 2 AMP OUTPUT B2 LINE INPUT 2 AMP QUTPUT 2 
LPF LPF DE EMPHASIS QUTPUT MUTE 1/2 Vcc HEADPHONE 
INPUT 2 OUTPUT 2 AMP OUTPUT A2 MUTE 2 CONTROL OUTPUT OUTPUT MUTE 2 Vcc 


2-21) —29—-19-—_18)-- (16)--—15) —19-- 


i oO I Vcc 


DE AMP2 |pE sw2 De 


HP AMP2 


HP AMP1 


DE AMP1 DE Swi Fae 
DE SW a 
©) O ©) 
Be LINE 


MUTE 
SW] 
OS Oe) 8) ae 
LPF LPF DE EMPHASIS LINE OUTPUT HEADPHONE = RIPPLE HEADPHONE GND 
INPUT 1 QUTPUT 1 AMP OUTPUT Al MUTE 1 AMP INPUT 1 REDUCTION OUTPUT MUTE 1 
DE EMPHASIS DE EMPHASIS AMP DE EMPHASIS HEADPHONE AMP 
AMP INPUT | OUTPUT Bi CONTROL OUTPUT 1 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted.) 


Symbol 













[Pa | Power dissipation | 500 | mW 
mw /*C 


ELECTRICAL CHARACTERISTICS (Vcc = 5V, Ta = 25°C, LINE OUT : RL = 10k Q) 











Channel Separation f= 1kHz, Vin = 750mVrms 
VoHPp = 245mVrms 


CS 
f = 1kHz, Vin = 750mVrms, 
pin @ = 5V, Ro (short circuit protection 


ATTL 
resistor) = 1 5k Q 


i 
Cirouit_Current 
Total harmonic distortion f = 1kHz, Vin = 75O0mVrms 0.0012 
; ; JISA S: f= 1kHz 
Signal/ Noise Ratio Vin = 750mVrms 100 









Mute Attenuation 


LINE OUT 














HP OUT 


p | CO ]-) wo }|n tl ow 
ao | KR INI oO | of] o 
oO 
~Il—| oF | Mm Ini BR |] CO 
Nlol oN | O [Ol a | a 


f= 2kHz, Vin = 47mVrms, RL=57 Q, 
Ro(short circuit protection resistor) = 272 
f=1kHz, Vin = 47mVrms, 

ATTHP Mute Attenuation 
RL =30®, pin @=5V 
Vin =5V, pin ® 


Headphone Amplifier Maximum | f=1kHz, THD= 10%, RL = 309 
OHPmax : 
. output voltage 
Ro(short circuit protection resistor) = 27Q 
VTHDE De-emphasis contro! threshold level pin ® 





— mw 
. NM RO olin SX 
O;1O Ww O)} OD 
< 
3 x ef3| © 








TYPICAL CHARACTERISTICS 


THERMAL DERATING 
(MAXIMUM RATING) 


POWER DISSIPATION Pa (mW) 





0 
0 20 29 75 100 125 
AMBIENT TEMPERATURE Ta (C) 
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TEST CIRCUIT 
LINE OUT2 
Dmt2 (Om) HP OUT2 
pg aNesze L AVHP2 DmHP2 
: LPF 
AVL2 O K1-2 RL 
Av) = a @y) ey 
30 
0.001 u a Gee 20--WW— 
12k 22H 20k 10k 224 \NHp2 ss [K3-2 1 
N N CC 
0.001 pu Vcc e- (5V) 
0.00391 | t Ke 
oO 
INL2 oN 
22u 47k ae 
Bs he 





DUT (M51568FP) 


5 .. ey Wee 
+ + 
Q 722, Wl 
: ms zu 
at Atk ies eS 
INL1 0 OL 
ok 4.7k 
7 10k 
eae 12k 0.001 u a INHP 1 
Sr 
N Ny O ] 
22 20k 10k 22 K3-1 
0.001 u ie “et sWw—# 
LINE OUT1 HP QUT) 30 


AVL (AV) 0 os L 1k Vv) — Om) 
7 ae es AVHP1 DOmHP1 
Dm. (Om) 


(av): Ac Volt meter (A): DC Current meter V\; JIS-A Filter 
(Om): Distortion meter LPF |: LPF (fo = 20kHz) 


Units Resistance : Q 
Capacitance : F 
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APPLICATION EXAMPLE 


e- VCC 
MICROCOMPUTER 
| : 
& 
2 : LINE OUT2 HP OUT2 Vcc. 
ro 0.001 uw O 0 S 
12k 0.001 u 
DAC, yt 4.7k . fg Ok Fab 10k 
ouT” 15k ae " Ro27 
= A7k 5 33 u 
= 
eT in 


M51568FP 





+ 
100u Zz 100u ZZ 
Ro27- ve 


DAC ,_ ae 
OUT 100k 
224 47k ATk eee 10k 
p 12k |, 0.001 u 1M 
& 0.001 u 4 J 
° LINE OUT1 HP OUT 
DSP 
Units Resistance : Q 
Capacitance : F 
MITSUBISHI 
ELECTRIC | 
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DESCRIPTION 
The M51590FP is a semiconductor integrated circuit developed as an analog output amp 





for digital audio applications such as CD players. It has a built-in buffer amp so that it 
is capable of being used for a high-output impedance DAC. 


FEATURES 

M Supports high-output impedance DAC (buffer amp built-in) 
HM Low current dissipation: str 5.1mA typ.(Vcc = 9V) 
BL Low" distortions: tr rwsseneesioenets 0.001 % typ.(f = 1kHz) 





Outline ZOP2N-A 


RECOMMENDED OPERATING CONDITIONS | Ri pitch 300mil SOP 
3mm X 12.6mm xX 1.8mm) 


Supply voltage range Sie ypGseheiseh ove erase he Maule oso a esol o le ever ore.le-9 6 ale yeie,w ore Vcc = 3~ 1 OV 
Rated supply voltage Commer reece ene sedeenense eres eeeesrereserere Vcc — OV 
Rated power dissipation ee ee ee ry 46mW 


M51590FP 


BUFFER AMP 
LPF AMP 


PICK-UP 


DEEMPHASIS SWITCH 
PICK-UP SERVO 


OPTICAL a 
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PIN CONFIGURATION 


BUFFER IN 1 O BUFFER IN 2 
BUFFER OUT 1 BUFFER OUT 2 
NC NC 
LPF IN 2 
LPF OUT 2 
DE 2 
DE SW GND 1 DE SW GND 2 
| NC [8] DE-CONTROL 
RIPPLE REDUCTION | 9| Vref 
Vcc 


LPF IN 1 
LPF OUT 1 


dij06SiSW 


Outline 2OP2N-A 
NC : NO CONNECTION 


IC INTERNAL BLOCK DIAGRAM 


BUFFER BUFFER LPF LPF DE SW DE- 
IN2 OQUT2 IN2 OUT2 GND 2 CONTROL Vref 


(9) oy (6)— - +19 14)— - —03) Qe 
LPF2 be DESW2 
BUFFER AMP2 | 


BUFFER AMP1 


ESW1 
LPF1 oe 


$4.4 


BUFFER BUFFER LPF LPF DEI RIPPLE 
IN1 OUT 1 IN 1 OUT1 ; REDUCTION 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 


Symbol 
Supply_voltage 
Ke 





[Pa | Power dissipation | BOO mW 
[Ke | Thermal derating | | mW 





Operating temperature = OME TS 
Storage temperature AQ Z5 





ELECTRICAL CHARACTERISTICS (Vcc = QV, Ta= 25°C, Ri = 10k Q) 


Symbol Parameter Test conditions : 
[symbol | Parameter] Tet conditions Min 







jlec_ | Circuit current =| Quiescent 18 
f = IkHz, Vin = 745mVrms | = | 0.001 % 
coe a) fs 
CS Channel separation = ee 80 | 95 p= | 
Vin = 145mVrms 
De-emphasis control bias current Vin = 5V, pin © | = | 





TEST CIRCUIT 


fo} dst [= 
— — No 
jo} Le} [8 


0.0039 u 


4.7k 


Ny 


10k< 470 22k 


Fi 


100 


FA 


— 


2 fit 


(AV) On) 
"52 (QV)| OUT2 
K11 


| 


4 
6 | 
ut 

8 
9 | 


Dm1 AV] 
OUT 


g [= 
OO 


Fb 





(av) Ac volt meter KN: JIS-A Filter 


(Om) Distortion meter LPF |: LPF (fo = 20kHz) 
(A) DC current meter 


Units Resistance : Q 
Capacitance : F 
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TYPICAL CHARACTERISTICS 


THERMAL DERATING 
(MAXIMUM RATING) VOLTAGE GAIN VS. FREQUENCY 


50 
wee OV, TTT TTY UT 




















= 40 
z @ sol Ht LT TUT UT 
e © eh Ae IE 
2 © oH TU oe Orr: 
E = of LU ITT Th mA NULL 
a. © ro LULL LIL Toe NN NT 
= @ oof TTT TEE LUE ENN 
oF 3 aot LUTE UL FLT LN 
5 Sel ode EP cA 
of eo L_LULLL LTT ETE LT 
0 2 50 75 1000 125 jot 46. ie ge Fook 
AMBIENT TEMPERATURE Ta (°C) FREQUENCY f (Hz) . 
OUTPUT VOLTAGE, TOTAL 
HARMONIC DISTORTION | 
VS. INPUT SIGNAL VOLTAGE eS 
_ 10 0.1 : 
_— = 
e 3 
4 1 0.01 F& 
2 Hoa 5 
< 3 Co pe te ” 
5 fe het ANH Qa 
S: ae ots CTT ooo $ 
fo, ae oeens eee 6 
a Pach) eee i S 
= efor nee Ieee § = eee $ 
2 Sado LPF = 20kHz 5 
0.01 | LT HPF = 400H2 }o.0001 & 
oo1: * "or 80 -° 100, = 
INPUT SIGNAL VOLTAGE Vi (Vrms) 
MITSUBISHI 
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APPLICATION EXAMPLE 





DAC OUT 10 O DAC OUT 2 
2.2uU 
+ 

820 820 

0.0082 u iy 0.0082 u 
3 

820 820 

0.0039 u ie 0.0039 1 
4 
4.7k 4.7k 
2.2U 2.2 
5 5 16 N 
; 5 | 16 A 
10k> RL 470 470 Re 10k 
0 fe 0 
OUT1 100 180 0.068 u 0.068 180 100 OUT2 
SIGNAL PROCESSOR 
o 
100 u 100 u 
+e H 


Ss 
+ 


RL = 10k Q 


Units Resistance: Q 
Capacitance : F 
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DESCRIPTION | | | 
The M51591FP is a semiconductor integrated circuit developed as an analog output amp 






for digital audio applications such as CD players. The IC also has a double-speed 
reproduction function. | 


FEATURES | 
M Dual speed playback 

Mi Low circuit: current: Present eereeeees 5.1mA (Vcc = 9V) 
WE COW: distortion serneteetnetimttrorteneetare ee 0.005 % (f = 1kHz) 
Mi Mode change driver outputs: rrr AmA (typ) 





Outline 28P2W-A 
RECOMMENDED OPERATING CONDITIONS 1.27mm pitch 450mil SOP 


8.4mm x 17.5mm x 2.0m 
Supply voltage range Ce omer rarer ree eseerereeeresereeeeeene Vcc — 3~ 1 ] V ( i . m) 
Rated supply voltage Cem mer veneer reer eee er ne sere eereesesresreseee Vcc = OV 
Rated power dissipation ee i i 46mW 


M51591FP 


Lech OUT 


Reh QUT 


DEEMPHASIS 
LPF AMP - 


PICK-UP SERVO 
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PIN CONFIGURATION 


DE OUT Al 
DE OUT BI 
DE OUT C1 
LPF SW Al 
LPF SW B1{6| 


LPF OUT 1[8 


MUTE-GND 
DE-CONTROL 
MODE-CHANGE DR! VER-OUT 
RIPPLE REDUCTION 
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DE IN 2 
DE OUT A2 
DE OUT B2 
DE OUT C2 
LPF SW A2 
LPF SW B2 
LPF IN 2 
LPF OUT 2 
MUTE 2 
MUTE-GND 
MUTE-CONTROL 
MODE-CHANGE CONTROL 


Outline 28P2W-A 


IC INTERNAL BLOCK DIAGRAM 


DE 
OUT 
DE IN 2 A2 


28)--—@7) 


{ 
DE AMP2 |, > oO obo 


DE DE 
SW A2|} SW B2 


DE 
OUT 
B2 


y-- 2) 8) 
DE IN 1 DE DE 


OUT OUT 
Al BI 


DE 
OUT 
C2 


26)--—@5 


-{4) 
DE 


OUT 
C1 


MODE- 
LPF MUTE- MUTE- CHANGE 
IN 2 OUT 2 MUTE 2 GND CONTROL CONTROL Vref 


24)--—23- —23)-- 21) —@9)-- 19 (18-191) 


LPF 
MODE 
SW 
DRIVER 
Vcc 
Vref 
AMP 
DE SW 
DRIVER oR 


o—@- (4) 


GND 


VCC 


LPF 


rns ) 
DE AMP1 Ee 6-4-0 5 0 
DE | DE 


W A7 |SW Bi 


MUTE\d4 


Swi 
LFPI ae 


LPF 
SWBI 


COO) 20) 
LPF LPF LPF CPPy MUTE: -MUTE-- IDE: RICE 
SW SW IN 1 OUT 1 GND CONTROL REDUCTION 


Pl od MODE-CHANGE 
DRIVER-OUT 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 


12 













[Pu | Power dissipation | BOD mW 
Thermal_derating Bf oe Oe I 
= 20~+ 75 


torage temperature - —~ 40~+ 125 


® 


ELECTRICAL CHARACTERISTICS (Vcc = 9.0V, Ta = 25°C, Ri = 10k Q) 


» ‘ 





ie 
3 
a 


> 






Typ 


0.0032 


© 
Oo 


THD Total harmoic distortion f = 1kHz, Vin = 450mVrms 


| | | . S: f= 1kHz JIS-A | 
Signal/ Noise ratio Vin = 450mVrms 

; ; | f=1kHz 
Channel separation Vin = 450mVrms 


| f = 1kHz 
ATTIL Mute attenuation Vin = 450mVrms 
pin @<-5V 


Mote control bias current 
De-emphasis control threshold level 
ode change control threshold level 
ode change _driver_out 











x 


4. 


N & ~ 

Oo © 

O;A/ARION Oo On 
a1} 
O;/O|O 


on 





| 
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TYPICAL CHARACTERISTICS 


THERMAL DERATING 
(MAXIMUM RATING) 


POWER DISSIPATION Pa (mW) 





0 20 SO 15 
AMBIENT TEMPERATURE Ta (°C) 


OUTPUT VOLTAGE TOTAL 
HARMONIC DISTORTION 


| 
Veo = : 9. ov AACA 
= z 


LPF = 20kHz oh 
HPF = 400Hz 





OUTPUT VOLTAGE Vo (Vrms) 


| NS 
0. PEt 0.001 


Cor od Fame 466 


INPUT SIGNAL VOLTAGE Vi (Vrms) 


APPLICATION EXAMPLE 


HAMONIC DISTORTION THD (%) 
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VOLTAGE GAIN Gv (CB) 


VOLTAGE GAIN VS. FREQUENCY 





i 
SUL LHe FF 
se 
LTT LUT Tira 
PUT TUT TA Ha 
= COMTI CCTIR 
-2ot HE ETE TE 
-soL UU TUT Ty PT 


to 00 fe ke 100 


FREQUENCY f (Hz) 








pee 


OUT2 
sac OME a d 10k 
oms 
OUT2 470p MICRO- 
os 470p aIOeE COMPUTER ZZ 
16k | 470p F1100n 13.3y 
MICROCOMPUTER {R 
nA me a_i 
10k= 18k | _470p SIGNAL DRIVER cae 
+ 
Dae eit 470p —y 7 PROCESSOR OUT 
10u 
10k © OUT] Units Resistance : Q 
Capacitance : F 
MITSUBISHI 
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DESCRIPTION 


~ CD PLAYER HEADPHONE AMPLIFIER 


MITSUBISHI SOUND PROCESSOR ICs 


M62471FP 





The M62471FP is a semiconductor integrated circuit developed to be the headphone 


amplifier used for digital audio equipment including portable CD, MD, and DCC players. 


The processor incoporates in itself bass boost, AGC and mute functions, all needed for 


headphone output. 


FEATURES 

MHigh ripple rejection (70dB typ) 

MINo need for external output capacitors 
M Reduced shock noise at start-up 

Mi Bass boost circuit incorporated 

M Standby circuit incorporated 


RECOMMENDED OPERATING CONDITIONS 


Supply voltage range ee ee Vcc = 1.8~3.6V 
Rated supply voltage Seer emer marae errr sereseereresres esses eeresacs Vcc = 3V 


Rated output power eee eee eee ee eee ee ee 30mW 


OPTICAL 
PICK-UP 


PICK-UP SERVO 








Outline 24P20-A 


0.8mm pitch 300mil SSOP 
(5.3mm x 10.1mm x 1.8mm) 


M62471FP 


D/A PRE- BASS HEADPHONE 
AMPLIFIER BOOST AMPLIFIER 
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CD PLAYER HEADPHONE AMPLIFIER 


PIN CONFIGURATION 


LPF FEEDBACK !NPUT 
LPF OUTPUT 
AGC TIME CONSTANT 
AGC SWITCH 
OUTPUT 2 
GND 
OUTPUT REFERENCE VOLTAGE 
FEEDBACK INPUT 
OUTPUT 1 
VCC 

A) RIPPLE FILTER OUTPUT 
RIPPLE FILTER INPUT 


dil Zycow 


Outline 24P2Q-A 


IC INTERNAL BLOCK DIAGRAM 


LP EP AGC AGC 
SW OUT2 GND2 NF OUT1 Vcc 


STB IN1 HP 1 IN2 HP2 GNDi BB SW BBt_ BIAS __ BIAS 
OUT IN 
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PIN DESCRIPTION _ 


Pin_No. 


LPF input Connecting a capacitor across paired terminal @ provides bass boost LPF 


STB Gisndb Application of 1.6V.or higher to this terminal operates the internal circuit, and 
¥ grounding the terminal turns the circuit off 
Input 1 Terminal for input on the L-channel side 


HPF 1 Terminal for input on the L-channel side when bass boost is on - 


Input 2 Terminal for input on the R-channel side 


HPF 2 Terminal for input on the R-channel side when bass boost is on 
Ground 





~ Symbol Function 





5 


iS xcS i 
Z\L|Z Bee 
ho eas 


PEN turns bass boost on, and short across terminal @ turns it off 
ime constant terminal for the bass boost output limiter 

S 0 erminal for outputting reference voltage 

AS | erminal for inputting reference voltage 

UTE pplication of 0.8V to this terminal turns mute on 
erminal for input to the ripple filter 

2 erminal for output from the ripple filter 
erminal for output on the L-channel side 


erminal for feedback input of the outpout reference voltage amplifier 
erminal for output of the outpout reference voltage amplifier 
Terminal for output on the Rchannel side 
GC SW| AGC switch _—|s- Terminal for AGC input. 

AGC t Terminal for AGC time constant 

LP OUT Terminal for LPF output 


ERNE ier tasdbask annus Terminal for LPF feedback input. | 


Changes in external resistance changes bass boost gain 


W |G) 
” 
= 


W/O) 7! U0 
O 


> 


mw) 2 
. 


C 
4 


< 
> 






- 
ny 


< 
Q 
O 
| 


+ 


; 


zZIiminic 
71 4 


O 
Cc 
POTD 


> 
410 








FUNCTION LIST 


Operation 


oat ce ivemisl beste ON (cs rw) een aaa 
STB L (GND) Internal circuit OFF (lec = OmA) 


Zz 
ieee oe Bass boost ON (bass intensified fe pe ae 
BE oe eI OSs 2 oe oee oe come) gee ed 

12 





wit H (Vcc) Mute ON (output OFF) | Eee ney eee 
rane MUTE | L (GND) Mute OFF (output ON) fo dl 
21 AGC_ON i i 


Short with output using C+R 


AGC SW Terminal 4 short AGC OFF (normal) 


x Refer to the example applied circuit 
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ABSOLUTE MAXIMUM RATINGS 














[Veco | Supply voltage | 
[Pa | Power dissipation | 80 mW 


ELECTRICAL CHARACTERISTICS (Vcc = 3.0V, Ri = 16Q, f = 1kHz, Ta = 25°C, unless otherwise noted) 














Creuit current Vineet 15 
rico2 | Standby curent———S~*dCGround terminal @ SSCS = SP tA 
rev | Votes gan CS C™~—CSOCOCOCCTCCCC*dC «COO | 4] ee | 
PGs channel balance | id OO] 10] 
[Po | Rated cutout SSB 
THO | Total harmonies distortion ‘| Vo=O3Vims_———SSS—~S = dt 
PVNOT | Output noise voltage 1 —~S*d CR = Tk BW=DO~2OK SCC 
rVNO2 | Output noise voltage 2d R= 1k 9 BW = 20~20kH BE=ON | - | 30] 60] nV 
Rin [trout vesistenco SST CSC~—~—SCSSSCéY tk | tw | 
PSvaRi | Ripple rejection 1 ~~ WRGPTKO) TOO, -20eBn BDO~ZOKHe ——=d;SCiACT TO PB 
-SVRR2_| Ripple rejection 2 —————~+dtiRa=Tk TOOHe, -20dEm BY=20~20KHe BB-ON | 5o | 65 | - | a8 
PBBi_| Boost level 1 —~—~S P= 10H ‘Vin = - 22d BB= ON | 45-15] 15] a8 
-aB2 | Boost level 2S P= THe Vin = 32d BB=ON | 4) 7) 9] a8 | 
B83 | Boost level 3S P= 1002 Vin =~ 42d BB=ON | 11} 15] 18] a8 
res | Channel seperation CSCSCSCSSCSCS~SS—i | | 
CAV | Output offset voltage —~=SSC~i R= TOO SCSC~S~SCSSCSS TP mv 
f= 2kHe Vin=~62d8m AGC=ON | 10; 0] 10] «8 
f=2kHe Vin=—42dBm AGC=ON | -21 | -12| -3| «8 
f= 2kHz Vin =~ 22d8m AGC=ON | -34 | -26 | -18| 6B 
in = ~ 22dBm (Vo =~ 10dEm) i a 
Pa alees et ee 
Fin © voltave ae om 
rvBEON | BB ON voltage ——~S~#Pin @ voltage - Pin W voltage «dS | | mv 
"VaBOFF [BB OFF voltage ——~=~S~d#Pn @ voltage Pin voltage =~ -~~+| +380 
TVMTON | MUTE ON voltage ——=~S=~S*~*~diCPn @ voltage —S=Ss=“‘C;S™CL OBL - | - ~'[ VV 
Fin @ vallage ee om ws 





REFERENCE CHARACTERISTICS (Vcc =3.0V, RL = 162, Ta= 25°, unless otherwise noted) 























Item 
StartUp tie nce se ee ee a eo ae ee OO an wn eee, 
Time from when AGC switch is turned ON 120 aes 
taon AGC ON time | f = 2kHz until Vo = — 39dBm 
taoff AGC OFF time | Vin = — 30dBm 


4.0 


Time from when AGC switch is turned OFF 
until Vo = — 18dBm 
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TEST CIRCUIT 


16 16 


ed [| | 


O 
ES 


NS 


M62471FP 










Units Resistance : Q 
Capacitance : F 
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TYPICAL CHARACTERISTICS 


RATED OUTPUT Po (mW) POWER DISSIPATION Pa (mW) 


OUTPUT NOISE Vno CuV) 


100 


RL = 169 

Ege Maca al rec eect 
80] THD = 10% 

ee ce 

ele 





THERMAL DERATING 





0 15 100 125 
AMBIENT TEMPERATURE Ta (°C) 


RATED VOLTAGE VS. SUPPLY VOLTAGE 





1 2 3 4 5 6 
SUPPLY VOLTAGE Vcc CV) 


OUTPUT NOISE VOLTAGE VS. 
SUPPLY VOLTAGE 


SUPPLY VOLTAGE Vcc (V¥) 


VOLTAGE GAIN Gv (dB) CIRCUIT CURRENT Icc (mA) 


RIPPLE REJECTION SVRR (dB) 
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CIRCUIT CURRENT VS. SUPPLY VOLTAGE 
20 
















fea 

eet rs 
CSI aia eek ad 
See RS EMM 
ei ede) 
eee ee peeled 
2 3 4 3 6 


SUPPLY VOLTAGE Vcc (V) 





VOLTAGE GAIN VS. SUPPLY VOLTAGE 






An alclet |e Melee 
aleve alt) Ae es 
Bell al aA cileee cel a aed 
Skee se ae 
Tee ste eh 

Z 3 4 5 6 


SUPPLY VOLTAGE Vcc (V) 


RIPPLE REJECTION VS. 
SUPPLY VOLTAGE 


Vrio = 100Hz, — 20dBm 
BW = 20~20kHz 


Re Sele de deat 


1 2 3 4 5 6 
SUPPLY VOLTAGE Vcc (V) 
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TOTAL HARMONIC DISTORTION VS. 
OUTPUT POWER CHANNEL SEPARATION VS. FREQUENCY 
100 


Vec = 3V 
Ri = 16Q 
Vo = — 10dBm 








90 
80 
70 
60 
50 
40 
30 
20 
10 






@ 
w 
Oo 

= 
= 


0 
CO 
Oo 
5 


pic Rab 
CIN 
CPN 
tT ENT 





TOTAL HARMONICS DISTORTION THD (%) 
CHANNEL SEPARATION CS (dB) 





05 
: 0.2 0.5 1 2 5 10 20 50 100 200 00 50 100200 500 1k 2k 5k 10k 20k 
OUTPUT POWER Po (mW) FREQUENCY f (Hz) 
OUTPUT vo LTAGE VS. FREQUENCY OUTPUT VOLTAGE VS. INPUT VOLTAGE 
e € 
Mm wm 
aS) & 
© oO 
> > 
LU tu 
© © 
< << 
F - 
—l —I 
- & O 
> > 
KE fe 
_ _) 
oO OL 
fe Fe 
~ _ 
© O 
-60 
20 50 100200 500 1k 2k 5k 10k 20k -70 -60 -50 -40 -30 -20 
FREQUENCY f (Hz) INPUT VOLTAGE Vin (dBm) 
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APPLICATION EXAMPLE 











1.6k 1000p 
|} H.P JK 
1.6k 1000p Wee 
| Hr 4.7u 
4.7u 
(TL LL 
+ + 









M62471FP 
el, 2 
+ 
LL] LLL 
10u 
Y LL LL 
@ 
Rie fet ae 
2.2 Tu 
+ + 
A 7 
6S o 
IN IN 
Units Resistance : 
Capacitance : F 
? 
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DESCRIPTION | | 
The M62472FP is a semiconductor integrated circuit incorporating the logic control, servo 











amplifier and switches required for servo control of CD player pickup. 


FEATURES 

MA pickup servo system can be constructed by pairing the 
optical pickup pre-amplifier (e. g., M51599FP) 

Mi Incorporates the serial-parallel data conversion circuit, which 
alleviates load on the microcomputer 

Mls highly applicable to a wide variety of pickup because 
of variable gain and frequency characteristics accomplished 
only by changing external parts 





Outline 42P2R-A 


RECOMMENDED OPERATING CONDITIONS aN Raped aca ete 
4mm x 17.5mm x 2.0mm) 

Supply Voltage: range tsar hiner seceieneenen aa seeeaeets Vcc = 4~6V 

Rated supply voltage iW da a Big or bvg tba iat Ss a ar 8 16s tovee Diglerees besa 066 Gia! ow Sl Shera ee Vcc = AV 

Rated power dissipation eee e eee e eee e mete n eer e eee eeeeeaerneenre TOmW 


SYSTEM CONFIGURATION 


M62472FP 


HFOK CIRCUIT | 


MR CIRCUIT 
OPTICAL aes 


PICK-UP 


FOCUS SERVO 
CIRCUIT LOGIC 


CONT 
TRACKING SERVO 
TE AMP CIRCUIT 


| ROLLER | 


[SUDE SERVO] 
CIRCUIT 
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BUILT-IN FUNCTIONS 
@1V amplifier 
@ High frequency amplifier : HF 
® Focus error amplifier: FE (Focus Error Amp.) 
@ Focus servo amplifier: FS (Focus Servo Amp.) 
@ Tracking error amplifier: TE (Tracking Error Amp.) 
@ Tracking servo amplifier: TS (Tracking Servo Amp.) 
@ Slide servo amplifier: SS (Slide Servo Amp.) 
@ HF signal detector 
@ MR signal detector 
@ Jump and brake switch circuits : 
TS1 and TS2 SW’s (Tracking Servo Switches) 
TG1 SW’s (Tracking Gain Switches) 
JF and JR SW’s (Jump Forward and Jump Reverse 
Switches) 
SS SW (Slide Servo Swith) 
SF and SR SW’s (Slide Forward and Slide Reverse 
Switches) 
@ Focus search circuit : 
Focus search switch (FSR1, FSR2, FSR3, FS) 
Focus search detector (FSR Det) 
Focus zero cross detector (FZC Det) 
@ Track cross detector: TC Det (Track Cross Detector) 
@ Shock detector: Shock Det (Shock Detector) 
@ Logic controller : 
Serial —> parallel data conversion circuit 
Jump, brake and focus search controls 
@Vcc/2 generation circuit 
@-Auto laser power contro! switch 


PIN CONFIGURATION 


= 
o 
Nn 
> 
~J 
nD 
"l 
v 
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| IC INTERNAL BLOCK DIAGRAM 
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v 
z 
0 
mM 
W 
oO 
a 
U 
= 
Oo 
z 


Block Function 


V-Amp 


~ 
© 
4 


.| Symbol 
A+C IV amplifier input A +C 
IV amplifier input B+ D 
IV amplifier input E 


IV amplifier input F 


U 
ale 
Zz 
O 
mimimio 
+ 
O 


F BAL EF-IV amplifier balance adjustment 
APC OUT | Laser power switch Laser power control switch output 

aser power control switch input 
FE OUT | Focus servo E amplifier output 


S amplifier non-inversion input 
rack cross signal input 

E amplifier 1 output 

E amplifier 2 non-inversion input 
E amplifier 2 inversion input 

E amplifier 2 output 

rack gain selector switch output 
S amplifier inversion input 

S amplifier output 

S amplifier non-inversion input 
S amplifier inversion input 

S amplifier output 

FS amplifier inversion input 

FS amplifier output 

Focus search voltage level detector input 


N 


4 


Track servo 


A\aj}ajalain 
QIiG MIMI MIMIo! wa 

o/O/®) {=| 

G 

4 


O 


— 


oe tees 

ee) 

f 

Slide servo 

® t 

@ A 

@ Focus servo 
@ t 

t 

| @ [GND | Power source | | | 

| ® | VREF | tf | 0 | Reference voltage 

Vec/2 


Laser power switch Laser power control switch control terminal 

Microcomputer 1/0 Track jump brake pulse control signal. Normally “H” 

t Internal condition output corresponding to microcomputer commands 
ACLR All clear. Clears all internal registers and flipflops. Reset by “L” 


MSD Microcomputer serial data. Serial data transfer from microcomputer to servo. 
LSB first. 8-bit data 
MLA 


Serial data latch from microcomputer to servo. Data transfer initiated at the rising edge 
MCK 


CFSR 


AlAlA 


Oo 
Cc 
DS 
QO 


© 


Clock for serial data transfer from microcomputer to servo. Data uptaken at the rising edge 
Power source Connects capacitors to determine the time constant of focus search waveform 
Constant-current 
power source 
Power source 
irror detector 


F detector 


Terminal to connect current setting resistors for the reference power source 


Vec 
MRC 
HFC 
HFD 
HF| 
HFO 
HFO 


Power terminal 

Mirror detector time constant terminal 

HF signal detector output. Outputs “H” when HF is detected 
HFC inversion output 

HF detector input 

HF amplifier output 

HF amplifier non-inversion input 


: 


Mm 
TN 


— 


HF Amp 


—_> 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 


Supply voltage 
Input voltage (absolute value) Applied supply voltaget0.3| Vi | 


Output voltage (absolute value) Applied supply voltage+0.3| V | 





< 


> 


| Pa | Power dissipation | 50 | mA 
= 20~ + 70 
—40~+ 125 
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FUNCTION DESCRIPTION 
Setting the built-in constant-current source current 
level 
The current level of the constant-current source of focus 
search (FSR), tracking servo (TS), and slide motor servo 
(SS), FSR, TS and SS can be set via resistor Rx connected 
across terminal @)~Vcc. 

Let the absolute values of the constant-current source 
current levels for FSR, TS, SS be IFsr, Its, Iss, respectively. 
Then 


lFsR= ae ° eS v8 
8 Rx 
ite Vcc —- V® 
8 Rx 
24 Veco — V® 
Iss = oo ee 


where V@) is voltage at terminal @. Let voltage at terminal 
@3 (GND) be V@. Then V@® can be obtained from: 
V@)= V@)+ Vee (VBEXO.7V as standard) 


Constant-current source block diagram 


Voc 












CURRENT 
REFERENCE 
| 
FSR detector 
Current is inout from FS OUT (terminal @ output) via 






+ITS —ITS +!Iss -—ISS 


resistors or the driver and resistors into FSR IN (terminal @ 
input). The following are performed during focus search : 
@ Automatic switching of focus search direction 
@ Automatic switching of FZC detection polarity 
Focus search always begins from the @ side. The polarity 
of focus search voltage (© or ©) is switched by FSR DET 
signal via FSR1 SW. 


Note 2: M62472FP provides focus intake on the focus 
search © side only. 


Equivalent circuit 


Vcc 


OFF DURING FOCUS 
SEARCH ONLY 


FSRI SW 
LOGIC 
CONTROLLER 





OFF DURING FOCUS 
SEARCH ONLY 


© 
VEE rf : OFF /DURING SEARCH IN @ 
O: ON | DIRECTION: 1 
DURING SEARCH IN © 
DIRECTION:0 


Unit Resistance : Q 

FSR det operation timing chart 
1 
SERIAL FSON 9 
COMMAND ESR Dat i 


SERVO SH MODE ]FSR1 SWp—-_._- 
SERVO WAVEFORM) SR IN 


INPUT - ' 








FZC operation timing chart 


LOGIC CONTROLLER | 
|NPUT SEARCH 
FSR Det re ee + DIRECTION 
0 - DIRECTION 
BZe 
0 
SERVO WAVEFORM 


FSC@OTERMINAL@) INPUT 
(FE) 





FZC reset 


SERIAL 
COMMAND 


1 
Se ee cog 


LOGIC CONTROLLER (FSR Det =H) 
|NPUT 


EVA I 
FZC el = 
0 
SERVO WAVEFORM 


FS@ TERMINAL@® INPUT 
(FE) 






FE 
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INPUT | ~ OUTPUT 
IFSR IN level VinFSR Detl FSR1 SW mode! FZC Vth level 


wan: Side b: Osearch Rise Fall 
voltage developed} 0 Vcc/2-0.15V 
Side a: ®search] Rise Fall 
voltage develdped} Vcc/2-0.15V OV 





















VIN < Vth 


Setting the focus search voltage and jump pulse and 
slide feed voltages (power source: + 5V, Rx = 47k Q) 
Setting the focus search voltage 
Setting the FSR waveform maximum level Vrs 
(determination of Ra) 





Ra +R 
a eet eeeed Cj) 
Ra 
: VES _ 
..RB=Ra ( wes 1) 
VES 
a 3 ee 
10 x 10° ( 05 1) (€Q) 


VrsR: FSR Det threshold value + 0.5V 
Ra: FSR IN @ input resistance 10k Q 
Ra: FSR IN @ external resistance 
Setting FSR time trsr (determination of Crsr and Rr) 
Crsr Rs 


FSR Re VFS ee ”) 





tFSR = 


TFSR | 


Rs : FS© terminal @ internal resistance 47k Q 
Rr: FS Amp external feedback resistance 
Crsra : C. FSR terminal 6) external capacitor 
lFSR: focus search current +25 uA 


% FSR Det 


Vth= 4.7k 
Vec/2+0.25V,, FS SW 
: ©) 





Note 3. Resistances in the diagram 
. indicate standard values. Current 
and voltage values are those when 
Vcc = 5V and Rx = 47k Q 


Setting Jump pulse and slide feed voltages 
@ Jump pulse voltage VurF 

VuF=Ri x 125A 
@ Slide feed voltage Vsr 

Vrs =R2x 25ynA 








25pA 25yA fi25uA125 WA 
| | | | 
zh : , Buy Bl 
0c LL. \ . 1a LL \ 
NOb Ob Ob Wb Ob 
se SS SW 7 
oi eon 
ss 22k TS 
SS | OUT TS| OUT 
SS IO SS!1@ TS|O 
Powar\ 7 Power 7 
amplifier R2 -amplifier 
O O 
VSF VJUF 


vsF | | | vor | | 
| COM 
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Functions of serial command Data-IN 


The logic controller has in itself a 8-bit shift register, which The upper four bits (D7 to D4) of 8bit data can set the 
converts (or decodes) serial data from the microcomputer command mode, and the lower. four (D3 to Do) the command 
(input into MSD terminal @)) into commands for the servo state. 

IC. These commands are compatible with those of Commands in the same mode can be used at the same 
M52131FP. time within a data transfer and remains as set until new data 


is input. Thus the command state does not change even if 
other modes are chosen. 


Serial command function table (X =“1tor 0”) 
























Input into Data IN terminal @) 


Mode [Mode selection Pinca 

Por [os [dso ose es 
poms fo fo fo, RN |x | RR 
roo {2 foo 

=o or 

po 

cara 


Pea Des 

TRACK2 Sori = TRA ete ee 
SERVO OFF ee 
STOP ee aM ne 

Note 4. The states of command TRACK (D3, D2) and SLIDE (D1, Do) in TRACK 2 mode are set in 2-bits each. 

5. Output from Data-OUT terminal @ is automatically switched when the mode is switched. 


6. “1xxxxxxx” is used for the command sent to the signal processing LS! (e.g., M50422P, M50423FP and M65820FP). 
During use of this command, the servo IC remains held, or unchanged, retaining the hold condition. 


Data OUT 


< 
W 
oO 








Command function table 


Command Data 


FS ON FOCUS Ds ; Ne Starts focus search and turns focus on 


Nj) ot | 1 INHIBIT Bren automatic focus re-intake 


a 2 | 2 ENABLE| D1 = “1” actuates prohibition 
ae jump brake (setting) operation 
eo A|e DOPE | OPEN/CLOSE TS2 SW 

Provides jump brake (setting) operation 
ee eer 6|02 0 OFF | OPEN/CLOSE TS1 SW 

1 OPEN 
Aan Do O CLOSE 
O10] TS _OFF| Track servo OFF 

TRACK TRACK2 |0]|1|TS ON | Track servo ON For the states of TS1, TS2, JF and JR SW's, refer to the 





Controls track gain selector switch, TG SW 





oO 





110] TRACK function table 


[Di |Do 

0 [0|SS OFF 

SLIDE TRACK2 [0] 1|SS ON For SS, SF and SR SW's, refer to the 
ices SLIDE function table 

ee data Do to D3 to “0” 


STOP Resets data Do to D3 to “OQ” 
Lee command is common to the signal processing LSI, M50427FP) 





me pclmal 





—, 
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Serial data (MSD) transfer method 
With data transferred by “LSB first”, sending MLA signal, the 
command is executed. 


Serial data Input timing chart 


MSB 
MSD 
TERMINAL @} INPUT a (of me fm Xm Yo fo a 
Cth! ] ie 


—— hp 


beg 


MCK ! 
TERMINAL @ INPUT 


1 ! ' 
tweok <> twck 


ACLR | | 
TERMINAL @ INPUT , | 


- Logic input conditions 


Conditions 





BRAKE’s A and B 

With BRAKE A or B command set to “1”, jump brake 
operation begins, improving the jump setting ability after 
track jump. 


Jump Brake operation 
@® When MR=1, TC= “*t”or “J” (TC Det output rise or 


fall) turns the track servo loop OFF. 
@ When MR=0, TC= “*”or “|” turns the track servo loop 
ON.. 


TRACK function table 


INPUT 


3 De 
O O 
Or] 
1 O 

7 a 












OUTPUT (SW position) 
TS2 SW 










TS1 SW 





b(servo OFF) b(servo ON) b 












JF SW 


a(servo ON)  a(servo OFF) b b 
a(servo ON) b(servo ON) b b 
b(servo OFF) b(servo ON) a(JF ON) b 





Jump brake truch table 


INPUT OUTPUT 

BRAKE A="“1", BRAKE B=“1”, 
MR TC the state of TS2 SW the state of TS1 S$ 
1 f ¥ | a(track servo OFF) | b(track servo OFF) 
Of {| b(track servo ON) | a(track servo ON) 


When JF, JR or TS OFF command is effective, Jump. 
brakedoes not operate. 
























JR SW 






a(JR ON) 
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SLIDE function table 


OUTPUT (SW position) 
SS SW SF SW 


a(servo OFF) b b 
b(servo ON) b b 


a(servo OFF) 
a(servo OFF) b 


a(SF ON) b 





Direct command function 

JP1 signal 

Durring jump of a track and the like operation, two serial 
data transfers can be comitted so as to decrease delay in 
microcomputer processing time. 

JPT is normally “1”. Switching to JP1 = “O” when TC (Data 
Out) signal= “t” causes the logic controller to automatically 
inverse the jump polarity (JF >JR and JR-JF). 

lf JP? is changed from “O” to “1” upon completion of one- 
track jump (after given time T3), UF and JR are automatically 
ended, thus turning TS and SS on. 


JP1 Signal truth table 








JP 1 
TRACK (D3 D2) 
P 
ee 00 01 10 11 00 
1 





TRACK 2 mode (0010 D3 Dz Di Do) (OUTPUT) 
SLIDE (Di Do) 


TSO 


| 1 TSOFF] TSON | JF 
| OL TSOFF/ TSON | JR__ 


SR SW 


a(SR ON) 


Signal waveform at one-track jump 


Foren PULSE (JF or JR) 


TS OUT alse 
=«—— BRAKE PULSE 


La 


10 11 





Note 7. lf JP1= “*t”command is input when TS is OFF (001000XX), TS and SS are not turned 


on. 
8. If TS and SS are turned on when JP] = “f”, TS and SS are kept ON until the subsequent 


TRACK 2 mode command arrives. 


Logic output function 

Data out 

This is switched by changing the serial command mode (see 
the serial command function table). Data output corresponds 
to the serial command mode sent last. 


Data out output correspondence table 


| _|Data out signal name| Serial command mode (input) 
FS ON FOCUS (OO00OXXXX) 
TRACK2 (0010XXXX) 


TRACK1 A (Q001XXXX) 
TRACES 6 {00130000 


(1) FS ON 
When HFC terminal input = “1” and when FS SW = “a” 
(servo ON), this outputs FS OK = “1”. 






FS OK truth table 


b(servo OFF) 


b(servo OFF) 
a(servo ON) 
a(servo ON) 





While FS OK = “0”, the following hold regardless of the 
command state : 

TS2 SW= “a” (servo OFF) 

SS SW = “a” (servo OFF) 


MITSUBISHI 


ELECTRIC 


9- 227 


MITSUBISHI SOUND PROCESSOR ICs 


M62472FP 


OPTICAL PICKUP SERVO CONTROL 





(il) Tc | 
Outputs TC signals latching MR signals at the edge (rise or 
fall) of TC Det output TC. TC = “O” during reset. 

(Ill) SHOCK OUT : 

Outputs SHOCK Det signals (SHOCK OUT). 


TC truth table 


INPUT OUTPUT 
MRO TC | TC 


1 * or | 1 
O * or J O 


HFD 
Outputs HFOK inversion signals.(Connect this to HFD 
terminal of the signal processing LS! M50XxXX.) 









Jump flag 

Outputs “1” when the serial command is TS OFF, JF, JR, and 
BRAKE, and “0” in other conditions.(Connect this to the jump 
terminal of the pre amplifier M51XXX.) 


ADDITIONAL FUNCTIONS 

1. HF signal detecter (HFOK) 
Outputs “H” when HF signals are detected (HFC 
terminal @8). 

2. MR signal detecter . | 
Detects HF signal envelope and send data to the 
internal logic controller. 

3. APC SW 
Incorporates driver transistors for switch transistors so 
as to turn the APC circuit on/off. 
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DESCRIPTION 


The M62474FP is a semiconductor IC developed to be the preamplifier for CD player optical pickups. 

Incorporating in an ultra-compact, 24-pin flat package three IV amplifiers to convert current signals 
from the pickup photodiodes into voltage, the HF miximum amplifier, focus error amplifier, tracking error 
amplifier, and HF signal and mirror detection circuits, the IC can be acccomodated within an optical 
pickup. 


FEATURES 


M@ Adaptable to the 3-beam method 

Operable with either single or double power source 

MM Incorporates the FE amplifier and TE amplifier LPF (fc = 70 kHz) 
to discard undesired high-frequency components. 

Wi E-F balance adjustment terminal (No.3) provided 

M@ External parts: chemical capacitor: 2 pcs; ceramic capacitor: 4 
pcs, VR: 2 pcs; and resistors: only 2 pcs 

@ Allcircuits are accomodated in the ultra-compact 24-pin flat pack- 
age (read pitch: 0.8 mm) 





a 


Outline 24P2Q-A 
RECOMMENDED OPERATING CONDITIONS 0.8mm pitch 300mil SSOP 


SUPBIY VONAGE TANGO soc, descnedectacssscdengt ect deveasncezaeeates 4.75 ~ 5.25 V (5.3mmX 10.1mmX 1.8mm) 
Rated: power Voltage: saicesiisvessesscoccecivgeeches aces abet cceamtaaupsebanse 5V 


M62474FP 


MR CIRCUIT 


OPTICAL 
PICK-UP 
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PIN CONFIGURATION 


aq TRACKING ERROR 
A OUTPUT 


HF AMPLIFIER 
INVERSION INPUT 
HF AMPLIFIER OUTPUT 


HF SIGNAL INPUT 
LINE VOLTAGE (Vcc) 
MR OUTPUT 

MR JUMP CONTROL 


FS BALANCE [1d MR CAPACITY 
REFERENCE 
VOLTAGE HFOK OUTPUT 
LOGIC GND 12 FOCUS ERROR 
AMPLIFIER OUTPUT 
Outline 24P2Q-A 


davlvycgin 


NC : NO CONNECTION 


IC INTERNAL BLOCK DIAGRAM 


HF AMPLIFIER 


INVERSION FOCUS ERROR 
TRACKINGERROR 
AMPLIFIER INPUT HF SIGNALINPUT MR OUTPUT MR CAPACITY AMPLIFIER 


OUTPUT HFAMPLIFIER Line MR JUMP OUTPUT 
OUIPUT VOLTAGE(Vcc) | CONTROL HFOK QUTPUT 


) 50 15k 


EF BALANCE NC — INPUT A INPUT B 1/2VCC REFERENCE 
INPUT F VOLTAGE 


FS BALANCE LOGIC GND 


Units Resistance :Q 
Capacitance : F 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 


Symbol 












a a a 
[pa [ Power dissipation [5 aw] 
Thermal derating (Ta2=25C) 


ELECTRICAL CHARACTERISTICS (Vcc = 5 V, Ta = 25°C, unless otherwise noted) 


















foro | reomin | Tetons a 
Circuit current When no signal | 60 | 12.5 
Vi = 156mVp-p, f = 500KHz, 
coemaeenia. | =e 
rotvasthciormttomnawae | | | = | 
[HF outputvoltage"H" | CE KT | 
[Output offset voltage | Input open (outputvoltage vs. Vie) _—=«(-120-[| 0 | 120 | mv_ 
Vi = 156mVp-p, f = 1kHz 
Input via 30 kQ to input terminal IV A ne | 07 | 08 | YPsP 
FE |FEoutputvoltage"H" [AL =10KQ | 8 | | - | 
[FE outputvoltage"L" | RL=10KQ | fT | 
0 | 0 | 50 
Vi = 38.4mVp-p, f = 1kHz, 

Input via 30 kQ to input terminal IV E Le VP-P 
TE |TEoutputvotage"H" | RL=10KQ— | 8 | A | OV 
[TE outputvoltage"L" TRL = 10K Cd | 
[Output offset voltage | Inputopen = 100: || 0 | 100 
[Nuox | — [HFOKoutputvoltage"H" | KT TK 
| Vik HFOK HFOK output voltage "lL" | Whennosignal | 
[Threshold voltage | CCC‘ Cs .37_ [O48 | V 
When no signal pas far, - [v_ 
MR output voltage “L" | | 00a Va 
MR [Envelope level ratio (when NORMAL) | f = 500KHz (cartier) 046 | - | 
Envelope level ratio (when JUMP) f = 500kHz (carrier) 0.5 = 0.6: | 0.7 f= | 
oe Lei i 

(when JUMP) modulation percentage 55% 





TYPICAL CHARACTERISTICS 


THERMAL DERATING 
1000 


80 


oO 


600 
540 


400 


POWER DISSIPATION Pa (mW) 





0 25 50 7§ 100 §=125 
AMBIENT TEMPERATURE Ta (°C) 
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TEST METHODS (Vcc =5 V, Ta= 25°C, unless otherwise noted) 














































aS dN : Switch conditions 
Test conditions Test point |__Switch conditions__ 
Measure current when no signal is present. : | Ammeter | 1 | 1 {| 1 | 1 
HF voltage output Input 156 mVp-p sine wave to A and B (f = 500kHz) | 6 -20)0—CdT a feo t2trafirf1] 4. 
ie ieemiane Input 156 mVp-p sine wave to A and B 
aa Dp ogc Cut ae ae. eee ee es 
g (output at 20 kHz) 
HF output voltage "H"| Apply 3 VDC to A and B. LOO: tt a aa Ee 
ee ous! Output voltage vs. Vref when no signal 20,11 1 fafa faa] 
FE voltage output Input 156 mVp-p sine wave to A (f = 1 KHz) Eh dee ee ete aed 
FE output voltage "H"| Apply 2 VDC to A. | ee 
FE output voltage "L" | Apply 3 VDC to A. Pe. a atl te ae 
TE voltage output Input 38.4 mVp-p sine wave to E (f = 1 KHz) Lees eS ed: ltd Akt 
TE output voltage "H"| Apply 3 VDC to E. P28. A a aa 
TE output voltage "L" | Apply 2 VDC to E. PE ee A a eat 
Teauetetst [menos Pa hed 
voltage 
HFOK threshold Apply DC voltage to A and B. ee 42011 }4lalalalaia 
voltage HFD output voltage (vs. Vret) when HFOK is "H 
MR output voltage "H"| When no signal 
MR output voltage "L"| Input 1.5 Vp-p, f = 500 kHz via capacitor to terminal Re AT AD eo ae 2 | 
When S5 is "1", input f = 500 KHz, 1.5 Vp-p. 
Zaucisalevatans Adjust 50 k VR so that when S5 is turned to "2", MR output is about to 1 
P turn to "L" (with pulses generated). 17,19 1 1} 1 [ 3] 1 
(when NORMAL) mpm | : 
(input amplitude immediately before "L") 2 
Level ratio = —§ ——-AAN 
1.5 Vp-p 
When $5 is "1", input f = 500 KHz, 1.5 Vp-p. 
Pinlowe levers Adjust 50 k VR so that when S5 is turned to "2", MR output is about to 1 
P turn to "L" (with pulses generated). — 17,19 1 1} 2 | 3} 1 
(when JUMP) ‘ : nyu 
, (input amplitude immediately before "L") 2 
Level ratio = § —2— 
1.5 Vp-p 
MR frequency 1.5 Vp-p, f = 500 kHz (carrier). Frequency when MR output pulses are 17 Vlalelolaleds 
characteristics about to turn to "L" when AM modulation is put into effect at 55%. 
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TEST CIRCUIT 


a. 
i3 
O~O a9 DOU W 


Vi2 


50k 8 2 
S6 | 30 Oo” 


t aE | t 
36 
Vcc/2 2.2? Vcoc/2 


UO 3 - 
1 
19] 16 


M62474FP 
4) LS} fs} fs] to) 

St 10k 
N 

620) ee 30k 30k 
| ) 

@® | 0 VCC/2 
| 
\Y 3 PG 2.2U 
O 5 
Vec/2 : ee w © 
L'® © 


Ores ss 3 ar 
te 
620 Units Resistance iO 
Capacistance : F 
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DESCRIPTION 


ANALOG OUTPUT AMPLIFIER WITH MUTE FUNCTION 


MITSUBISHI SOUND PROCESSOR ICs 


M5204P 


The M5204P is an IC developed for analog voice signal processing for CD player 


applications. It has a built-in headphone amplifier and mute circuit. 
Its applications cover miniature unit audio systems and tape decks, as well as CD players. 


FEATURES 


Mi Headphone amplifier built ins eee: ILP = + 40mA 
MiLarge attenuation volume at muting:::::::: — 65cB (typ.) 


Bi Low distortion cece cece rere cress eneeeseece 
Mi Maximum output voltage eee ee 


RECOMMENDED OPERATING CONDITIONS 
Supply voltage rangers tte 
Rated supply voltages sr 
Rated power dissipation bea Wine Wale a: Gale e048 0:9 5,008. 0: BS ele ae Sid dghele wale © elesd 


SERVO 
CONTROL 


R— DAA 


@once 


Coe rer resere 


OPTICAL 
PICKUP 


HIGH 
FREQUENCY 
AMPLIFIER 


MICROCOMPUTER 





0.004 %, f = 1kHz, OdBm 
2.4Vrms (Vcc + 5V) 





Outline 20P4B 


1.778mm pitch 300mil SDIP 
(6.3mm xX 19.0mm x 3.3mm) 


LINE OUTPUTS 


GIT 
SIGNAL pees | 
PROCESSOR 


@ HEADPHONE 
a OUTPUTS 
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PIN CONFIGURATION 


HEADPHONE OUTPUT 1 
LINE OUTPUT 1 

+: VCC 

RESET 
MUTE Vcc 
FLAT OUTPUT 1]6] 
FLAT (—)INPUT 1 
FLAT (+)INPUT 1] 8| 
BUFFER OUTPUT 1]9| 
BUFFER INPUT 1 
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HEADPHONE OUTPUT 2 
LINE OUTPUT 2 


MICROCOMPUTER 
FLAT OUTPUT 2 
FLAT (-)INPUT 2 
FLAT (+)INPUT 2 
BUFFER OUTPUT 2 
BUFFER INPUT 2 


Outline 2OP4B 


IC INTERNAL BLOCK DIAGRAM 


BUFFER 
OUTPUT 1 


BUFFER 
INPUT 1 


(10) = 


> 


BUFFER 


i 


BUFFER 


(+)INPUT 1 


MUTE LINE 


FLAT 
OU vce RESET  +Vcc OYTPUT T Gitpyt 


TPUT 1 
Sg) (Se Pd eae) (2) 
Sle Ph. ig 
coe 
. ie 1 


AMP 
560 . 
- net b> 
O20 =6=-40 ——- = =6 rh 


(INPUT 1 HEADPHONE 


FLAT FLAT MICROCOMPUTER GND ~ Vcc HEDPHONE 


INPUT 2 BUFFER (+)INPUT 2 FLAT OUTPUT 2 LINE OUTPUT 2 
OUTPUT 2 


(—)INPUT 2 OUTPUT 2 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 


[Pa | Power dissioation 
Thermal_deratin 10 Tr 
Tip | Lord curent 













ELECTRICAL CHARACTERISTICS (Ta= 25°, Vcc = + 5V) 











” | 
GV | Burffer voltage: gai. Aso PS TRH ee ee  O  )| 
f= 1kHz, Ri = 68k Q, Re = 82k 2 | 55 | 65| 75 | oB | 
f=1kHz, THD = 0.1%, RL= 47k Q | = | 24] ~ | vs 
f=1kHz, THD =1%, RL=30Q, Rs=1502/ = | 280) - _[mVrms 
fe cat f = 1kHz, RL = 47k 2, Vo = 2Vrms | -— | 0.009] p= | 
Total harmonic distortion F=10e B= 4TRO. Vo= Ivins. —— 10.0035) 0.08 | % | 
ATT: | Attenuation 1 | fe TkHz, Vin=350nVrms, reset pin @-0.5V_ | 60 | 68] - | dB 
PATT2 | Attenuation 2 | fe TkHz, Vin=350nVrms, microcomputer pin®=5V| - | 68] - | B | 
| I muter | Mute current 1 | mute = 3V, reset pin@=05V | = | 15] 3 | mA | 
|| mutez | Mute current 2 | Vmute = 3V, microcomputer pin ®=5V_ | - | 1.7] 3 | mA | 
| I Micrsemute] | Microcomputer current | Vmute = 3V, microcomputer pin ®=5V_ | - | 90] 500 | uA | 
MI nO St VON a a eT 
res | Channel separation —Ss—SC—~idCCC“‘“SSSSCSSCSCSC“‘“‘“<C = 
[| Vno___| Output_noise voltage T= Vrms 





TYPICAL CHARACTERISTICS 


THERMAL DERATING 


(MAXIMUM RATING) VOLTAGE GAIN VS. FREQUENCY 


(Flat Amp) 








oe 140 
: Tveatv] | 
5 ~ 120 
am 

; a CTT TT 
z 
3 aT TNL, 
KE Z 80 ‘ 
< gs | TPKE 
D © 60 at 
g 8 eTT TERE 
oc Fr 40 . 
: 3 TT PEL RE 
. “wre. | « 

; \ 

O 10 100 ik 10k 100k 1M 10M 
AMBIENT TEMPERATURE Ta (°C) FREQUENCY # (Hz) 
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CIRCUIT CURRENT Icc (mA) 


ATTENUATION ATT (dB) 


ATTENUATION ATT (dB) 


CIRCUIT CURRENT VS. TOTAL HARMONIC DISTORTION VS. 


SUPPLY VOLTAEGE OUTPUT VOLTAGE (LINE) 






= eet 
5 Vec=t 5V, Ri = 47k Q epee 

LPE = 80kHz, f = 1kHz =asae 
of [titi t tit tt itt ty 


ont HET ET 


4 Sei es Hy na 
2 FEAF areal 


601 Et 





0.001 


TOTAL HARMONIC DISTORTION THD (%) 


“92 4 6 8 10 12 14 16 





O08 -2°6°0N" “Bib 41 35 10 
SUPPLY VOLTAGE Vcc (V) OUTPUT VOLTAGE (LINE) Vo (Vrms) 
ATTENUATION VS. 
ATTENUATION VS. FREQUENCY MICROCOMPUTER PIN (5) VOLTAGE 
80 
oO 
o 
cH - 
os 
a 2 
Zz 
© 
EASE Seh Ue : 
<< 
Cen ea Z 
Zz 
to 
tk 
kK 
fale aOR EE Ieee Z 
0 : 
100235 1k 23 5 10k2 3 5 100k Oot * 2 iS: 2B Be <8 
FREQUENCY f (Hz) MICROCOMPUTER PIN & 
VOLTAGE (V) 
ATTENUATION VS. OUTPUT VOLTAGE VS. 
RESET PIN @ VOLTAGE | LOAD RESISTANCE (HEADPHONE) 


THD=0.5% 
f=1kHz 


OUTPUT VOLTAGE Vo (Vrms) 





1 235 10235 100235 Ik 


RESET PIN @ VOLTAGE (V) LOAD RESISTANCE Ri (Q) 
(HEADPHONE) 
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PIN EXPLENATION 


(CoacouT> 










5 


HEADPHONE OUTPUT 


5 


M5204P. 
MICROCOMPUTER 


PIN DESCRIPTION 


Pin_No. Function 
Headphone output 1 This terminal is output pin for 1ch headphone amplifier. 


| Line output 1 This terminal is output pin for Ich line amplifier. 
+ Vcc supply line. Usually, + Vcc is 5V. 





Reset 
| Flat outout 1s: The feedback resistor insert between the (—) input terminal pin @ and output 
terminal pin ©. It is setting the flat amplifier voltage gain. 


The coupling capacitor and resistor insert between the pin © and pin ®. 
Flat (+) input 1 
It is setting the high pass filter. 
Buffer output 1 These terminal are a buffer amplifier. 
Buffer input 1 It is the voltage follower, that gain is OdB. 








Buffer input 2 Pin@ and @ are 1 channel. 
Buffer output 2 Pin@ and @ are 2 channel... 
The coupling capacitor and resistor insert between the pin @ and pin @ 
+ . 
® Flat (+) input 2 It is setting the high pass filter. 
Flat (—) input 2 The feedback resistor insert between the (—) input terminal pin @ and output 
Flat output 2 terminal pin @. It is setting the flat amplifier voltage gain. 


This is mute control terminal from microcomputer. It keep the “H” level, when mute 
Microcomputer oe é 
circuit active on. 


This _is GND_terminal. 
— Vcc supply line. Usually, — Vcc is — 5V. 
This terminal is output pin for 2ch line amplifier. 


Headphone output 2 . This terminal is output pin for 2ch headphone amplifier. 
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APPLICATION EXAMPLE 


8 
e 







+ 
N 
ie] fis] fia] fis 


+Vcc Vref +5V +Vcc +5V ON/ 
OFF 










RESET 
OUTPUT 





M5294P 







MUTE 
3.0V 





( Q090Q000 


-5V GND -Vcc 





D-A 
CONVERTER 


M5204P 


MICROCOMPUTER 


M5294P is a semiconductor integrated circuit designed for 
dual tracking type voltage regulator, which includes system 
reset circuit, and 3.0V regulator for mute function. 

Since the output voltage (+ 5V, 3V) are fixed inside, and 
this IC includes pull-up registor (10k 2) of reset output, user 
can omit the outside parts, + 5V output is low power 
dissipation type, that is to say, this is able to operate even 
if input-output voltage difference is very low status such as 
0.2V (@lo=+ 100mA). Therefor, user can shrink the input 
transformer. 

User can protect to make a noise by means of operating 
mute to function before power supply (+ 5V) of amplifier 
starts up, since 3.0V regulator for mute function starts up 
earlier than + 5V_ output. 
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_ TIMING CHART 





5 — 240 


PANEL SW ON | PANEL SW OFF 


M5294P | . | 
SUPPLY OUTPUT +3V 


FOR MUTE FUNCTION | aan | 
4 
M5204P to PIN © a 


+5V 


M5294P 
+ VO 










§ 
M5204P + Vcc 







M5294P 
RESET OUTPUT 


g 
M5204P to PIN @ 
+5V 


MICROCOMPUTER 


d 
M5204P to PIN © 


OPERATIONAL AMPLIFIER 
SHOCK NOISE 


| 
; 
| 
t 
' 
t 
i 
i) 
t 
' 
! 
i 
' 
‘ 
' 
1 
$ 
1 
' 
' 
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t 
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t 
1 
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La ee, 
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M5204P 
WHEN A OUTPUT 
SIGNAL MUTE 








MUTE VCC o 


MICROCOMPUTER “H" o 
RESET “Lo 
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DESCRIPTION 
The M5285FP is an IC developed for analog voice signal processing for CD _ player 
applications. It has a built-in mute circuit. Its applications cover miniature unit audio 


systems and tape decks, as well as CD players. 


FEATURES 

@Large attenuation volume at muting --:+++++-:: — 65dB(typ) 
@ Low distortion stb neeeeeeeeesaceeeceroeeee 0.004 %, f= 1kHz, OdBm 
@ Maximum output voltages 2.4Vrms(Vcc = + 5V) 





Outline 16P2S-A 
RECOMMENDED OPERATING CONDITIONS 1.27mm pitch 225mil SOP 


(4.4mm < 10.0mm x 1.5mm) 


Supply voltage ranges ste Vec, Vee = + 2~10V 
Rated supply voltage w Sve hg teleials<oc0 ee lbobie 8-4 wieverareleis wis eeavele Sie Vcc, VEE = + 5V 
Rated power dissipation Pee meme were nearer reese rrrereeaserresssensseeces | W 


OPTICAL 


PICKUP 
SERVO DIGITAL SIGNAL D/A LINE 


CONTROL PROCESSOR CONVERTER OUTPUTS 


HIGH 
FREQUENCY 
AMPLIFIER 


MICROCOMPUTER 
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PIN CONFIGURATION 


REFERENCE [1]© 
BUFFER INPUT 2 BUFFER INPUT 1 
BUFFER OUTPUT 2 BUFFER OUTPUT 1 
FLAT INPUT 2 FLAT INPUT 1 
MUTE Vcc 
MICROCOMPUTER }| 6 | GND 
FLAT OUTPUT 2 FLAT OUTPUT 1 


dijS8zsw 


Outline 16P2S-A 


IC INTERNAL BLOCK DIAGRAM 
BUFFER BUFFER FLAT MUTE FLAT 


@Vcc INPUT 1 OUTPUT 1 INPUT 1 Vcc GND OUTPUT 1 ©Vcc | 
(8—- 18 =) Seas 


Shee 


* 
a 


REFERENCE FLAT BUFFER FLAT RESET MICROCOMPUTER FLAT 
INPUT 2 OUTPUT 2 INPUT 2 OUTPUT 2 


Unit Resistance : Q 
Note: Pin ® and pin @ not internally connected. Both pin © and pin @ input be connected to GND. 
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PIN DESCRIPTION 


Pin_No. 
if 
Buffer Amplifier 2 
Flat_output_2 
GND 










NON = oe OND 
Mute supply line. usualiy 3V 
Input pin for flat amplifier 1. Flat amplifier gain is + 12dB. 
Buffer output | - 
Buffer Amplifier 1 
Buffer input 1 eee 
® @Vec_supply, usually 5V 


pin® and pin@ are not internally connected. Both pin® and pin@ must be connected to GND. 






ABSOLUTE MAXMUM RATINGS (Ta = 25°, unless otherwise noted) 


Symbol 
Veo 
mWw/*C 







oO 


Topr 


ELECTRICAL CHARACTERISTICS (Vcc = + 5V, Ta = 25°, unless otherwise noted) 


584 Limits 
Symbol Parameter Test conditions Min 


loc Circuit _current 
G oltage gain f = 1kHz, Ru: No load 


v 
Ray f = 1kHz, RL = 47k Q, Vo = 2Vrms 
THD Total harmonic distortion BPF : 400H2~30kHz 
O 





Cc 


$5 
3 >| >| > 2 > 
wn 


nit 


4 


< 
2} ./ 
wic!* 


Oo 
OQ 
oS 
oO 


f=1kHz, Vo = OdBm(Before muteing) 
f=1kHz, Vo = OdBm(Before muteing) 


| mute Vmute = 3V, reset©= OV 
|_mute2 
|Nicrocopute] Microcomputer current ssid Vmute = 3V, microcomputer @ = 5V 


- enamel separanon Opposite side : f = 1kHz, Vo = OdBm 


VNo Output noise voltage * Note 


Note : Because Input-referred noise voltage VNI is 12uVrms = 3uVrms, flat amplifier gain is + 12dB. 
4 





V 


3 
< 


on on = 
on on an 
© 
Oo 
QO oO Oo eS |-|-|s 
NO Nolpol #K K nr |r} —/° 













Monitor side, LPF : 20kHz 






By ww 
O!}O1N 


—-| © 
ee 
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TYPICAL CHARACTERISTICS | | 
THERMAL DERATING CICUIT CURRENT VS. 



























(MAXMUM RATING) - SUPPLY VOLTAGE 
z zs 
= E 
a Q 
| © 
Zz 
S z 
< or 
a. Z 
cn oO 
YQ 
69 FE 
5 
: 2 
oO 
© 
0 25 50 1D 100. 125 O 2 4 6 8 10 12 14 16 
AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc (V) 
TOTAL HARMONIC DISTRTTION VS. 
S OUTPUT VOLTAGE ATTENUATION VS. FREQUENCY 
2. “Sees 
Tr Be ete ee ah eet 
oe fins eee oe ee a a ee 
8 eee ae Feel eae a 
S pe Nes eee eo UNS os at Talat 0 
e LE ET - 
Oe Se EE eee eee Ee 
EB Bee ee ee P : 
Y po ree eee Zz 
GB: Sha eee ee pee ee 5 
5 peal lehe lies a ea Pel Ee 
2 aoe lead Sls Uela S 
a ee Nad Z 
& eee ee oa I ec Ie eh - 
a ee eee }— 
ae ee x 
7 ae ee aS SEE 
Zooo,LLUIE Lit TT 0 
OO Sa -Or 3.5 1 35 10 100235 1k 235 10k23 5 100k 
| OUTPUT VOLTAGE Vo (Vrms) FREQUENCY f (Hz) 
ATTENUATION VS. ATTENUATION VS. 
RESET PIN® VOLTAGE MICROCOMPUTER PIN © VOLTAGE 
80 
_ 2 WO 
co a 
cS © 60 
l- ~ 
< < 50 
6 S 40 
< < 
fi if 
| tr 20 
; pled lealiedbcaid 
oe ILE TTT 
0 
Oo Pe 2 og As Bee TB 
RESET PIN@® VOLTAGE Vs (V) 3 MICROCOMPUTER PIN©® 
VOLTAGE Ve (V) 
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DESCRIPTION 

The M51581FP is a semiconductor IC for transmitting and receiving signals formed 
according to a digital audio interface format conforming to the EIAJ standards. It has a 
variety of functions as it supports both professional and consumer modes and can be 
applied to the serial copy management systems (SCMS). The IC enables the engineer to 
configure an optimum digital audio interface for DAT, DCC, MD, and CD-R systems. 


FEATURES 

WM Capable of dealing with audio data up to 24-bit 

HM Adaptable to both the |?S and non-l?S audio interface 
formats 

WM Selection available from three kinds of control methods 
(microcomputer, easy, and full-transparent modes) 

Mi Two channels of signal input pins for reception 

Mi Feedthrough function equipped 

Wi Level converter for converting the level of received signals 
into CMOS level (minimum input level : 200mVp-p) 


W@ Supports both consumer and professional modes 





Outline 44P6W-B 
RECOMMENDED OPERATING CONDITIONS 1.0mm pitch QFP 
SUDpIY Voltage: Tange ts triscetresereetromest ts Vop = 4.5~5.5V SSA ees 
Rated supply voltage been eect eee e eee eee esate en eeseereeres Vppb = 5V 


SYSTEM CONFIGURATION | | LOUDSPEAKER 
oe) 
Y) 
PROCESSOR 


ANALOG 


TRANSMISSION 
BS ANTENNA M51 581 FP | ae 


CD, LD, AND MD PLAYERS 


INTERNAL SIGNAL 
PROCESSOR 


INTERNAL DAC AMP. 


DISC oleae AS MS1581EP 
M51581FP}———_ 


DAT AND DCC DECKS 


PROCESSOR 
M51581FP 


TRANSMIT DIGITAL TRANSMISSION 
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PIN CONFIGURATION 


M51581FP 


Outline 44P6W-B 


IC INTERNAL BLOCK DIAGRAM 


TX UNLOCK RXCKI  RXCKO PD1PD2 RX. = NFR RX2 RXSEL —«CKACO 
py SG) ee (O- - +1) - {7X8} - +~3)--(4H8 6) - 29) - 
| /\ 


oO 
Y O 


LEVEL 
CONVERTER 


PREAMBLE 
GENERATOR 


SELECTOR SAMPL ING 


FREQUENCY 
CHECKER 


CRC_GENERATOR SYSTEM 82) MODE 


| 2) RESET 
TIMING LRCKPOL 
NON-AUDIO INTERFACE GENERATOR cs lS 
OF CKSEL 


sre tt Sad 
D bd. 15-1818 - -83-85-84-SD-86-40-42-43-41)-) 261491132124 


FLAGO SD/SDI SDO ADSELADSDI = LTDATA LTCNTo SETSY USYNCO IMSTRT WS/LRCK WCK MSBF 
FLAG | | LTEN LTCLK LTCNT1 USYNC] |RQU MSTCK SCK/BCK 
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PIN DESCRIPTION 
COMMON PINS (O’and Bi denote tri-state output and bi-directional transmission, respectively.) 














Name 


Digital audio data output in EIAJ format 


Reset : “O” =reset (in microcomputer mode: fs = 48kHz, TX disabled) 


Pe 

| 4 

Mm 

aT 
ae 
@ 


eps 
D 
2s 





Digital audio data input 1 in EIAJ format: for input via coaxial cable(200mVp-p min.) 


RX1 level converter output (Connect a feedback resistor.) 

Digital audio data input 2 in EIAJ format: for input via optical cable(CMOS level) 
RX input selection : “1” = RX1; “O”= RXxXa2. 
In microcomputer mode, this pin is for selecting the polarity of RXSEL 


Output of phase detector for charge pump VCO 


Output of unlock detector : “1” = unlock | 


oe! 
| 1 | VCO clock input (256fs) 
pO 


VCO clock output (RXCKI) 





| 
a 
DD 


we) 
>< 
RD 









© |@|® 








Di w\/C} U0; U0! D 
<XxIzZzIOiO] x 
Ori 1 - 2 
A|S fn 

I 


XCKO 
D/SDI | Serial audio data input/output (input only except for |?S format) 
CK/BCK | Bi | Audio data bit clock input/output 
S/LRCK | Bi | Audio data word select input/output 

| © | Serial audio data output 
| |_| Serial audio data input from AD converter 
Ground | 
Serial audio data source selection: “1”= analog (AD converter) ; “O”= digital 
(RX) ; in microcomputer mode, this pin is for selecting the polarity of ADSE 
Error flag input 
Error flag output 
Word clock output (2fs at reception) 
Audio data sampling length selection: “1” = 24 bits; “O”= 16 bits 
Audio data format selection: “1”=I?S ; “O”= Any other format than |?S 
MSB selection: “1” = MSB first ; “O” = LSB first 
LRCK polarity selection: “1”=Lch—1; “O”=Lch~0O 
Master clock input/output (128fs or 256fs) 
Master clock frequency selection : “O” = 256fs ; “1” = 128fs 
Reference clock input for checking the accuracy of sampling frequency (9.408MHz) 


Checking result output of the accuracy of sampling frequency : 
“1” =+0.14% or more of frequency error 


Ww 








p/n! s(n 
o 
O 





FLAGI 
FLAGO 
WCK 














=|> > < 
Ain oO 12 
Py ” 

m 

rm 





®|8|8/98/8 





ris 
WY 
@ 
a 


RCKPOL 
STCK 
KSEL 





< 













Mute control : “1” = mute; 
the polarity of mute control 


In microcomputer mode, this pin is for selecting 








MUTE 









QO | DIO 
R 8 
mle 
O |A 


Mode selection : (MODE1, MODEo) “O, 0” = microcomputer mode 
MODEo és an 
0, 1° =easy mode 
“1, O” = fulltransparent mode 
MODE: “1,1” =test mode — 





Power supply 
Ground 


Vob 
Vss 
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EASY MODE (PROFFESIONAL), (at @pin “TYPE”="1") 


CRC checking result output: “1” = error 
TX output enable: “1”= enable 


fs information on | Detected fs 
. os C-bits(FSINSEL = “0"); (CFSINSEL = “1”) 
(FSo, FSi) “O, 0” = 48kHz default |"9, 0Q"=48kHz default | 
“O, 1”= 48kHz "0, 1°=48kHz 
“1, 0" = 44.1kHz "1, 0°=44. 1kHz 
“1, 1°= 32kHz “1, 1°=32kHz ! 





Category information : (CAT1, CATo) “O, 0” = general 
| “0, 1"=CD 
“1, O°=BS 
“1, 1°= DAT 
TX output enable : “1” = enable ; “O”= disable (high impedance) 
fs information selection(in reception) : “O"=fs information on C-bits ; “1” = detected fs 
Type information : “O”= Type Il (consumer =“0”) 
fs information (in transmission : input) | fs information (in reception) 
fs information on | Detected fs 
C-bits(FSINSEL = “O"): (FSINSEL =“1”) 
(FSo, FS1)"0, O° = 44.1kHz "0, 0"=44.1kHz default! 44.1kHz =“0O, 0” 
“O, 1° = 48kHz "0, 1°=48kHz | 48kHz =“1, 0” 
“1, 1" = 32kHz "1, 1°=32kHz . seekhee De it 
Copy information : “1” = enable 
Emphasis information : “1°=50u/15usec 
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MICROCOMPUTER MODE (LT BUS MODE) 


Name Function | 
THEN —s~=~“*‘“‘“CC*dLT interface enables T= erable SSC“~*‘“~*S*“‘“~*S*S*~S~S~*S 
MEFOLK. 2 ee Bit clock input for LT interface data 


, O°=Chbit data 
. “O, 1” = U-bit data 


Setting latch clock input 


U-bit data information message indicator output 
U-bit data unit indicator input Cin transmission) 
U-bit data unit indicator output (in reception) 


IMSTRT U-bit data message start indicator output 


| @ 


@ 














| @ | IN/OUT ~—S&Y||—S—I_| Transmission selection : “1” = receive ; “O” = transmit 
BKSYO | OC block sink output (preamble “B’detected) 
PcrcO. =| CCRC check output: “I"=erom 
Oe ae eee 






Detected fs 

(DETFSo0, DETFS1) 44.1kHz =“0O, 0” 
48kHz =“1, 0” 
32kHz =“1, 1” 


| @ | 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) 


Ratings 
Symbol Parameter : : 
Min yo 











Max 
| Voo___| Supply voltage | OS | = | OS | OV 
| Pa___| Power dissipation Pee Ae 1600 1 a 
Input_voltage 0.3 | = [Voor0.3] VI 
Vo | Output voltage | 0.3 | = [Voor 3] OV 
flo [| Output current | 
| Toor | Operating temperature | 30 | - | 70 | C 
| Tsta___| Storage temperature | 50 | | 125 


RECOMMENDED OPERATING CONDITIONS (Vpp = 5V, Ta = — 30°C~70°C) 









| 
| Von | Supply voltage 4 TOT ET VT 
|Vi___| Input voltage (“L" level) | Voo=45V 0 TT = 88 
Voo = 6.5 | 385] - | Voo | v | 
[ti | Input rise time P= 800s 
cS ABN Na ee OOO 
fli | Input leak current Mi=O,Voo = = et 
Voi = 0.4V, Voo = 4.5V Cae oes 
Vou = 4.1V, Voo = 4.5V eal eee mn 
lo. < 1p Ae ee tet 
lon <- THA bt 005 





All inputs are at CMOS level 


FUNCTION DESCRIPTION 
1. Reset conditions 
(1) Reset action (3) Reset time - 
(a) All setting bits are set to O Gin microcomputer mode) 
Transmission mode ADSEL, TEST, BCKPOL, MUTE, 
RXSEL, TXOE, NOWD = 0 
(b) The lock detector is initialized 
(c) The sampling frequency accuracy checker is initialized 
(2) Master clock 
While resetting, the master clock should not necessarily be 





supplied. (It is also permissible to supply it.) | ee 


RECOMMENDED OPERATING CONDITIONS FOR RESETTING 


Symbol Parameter 





evel hold time Voo > 4V~VR<O0.3Vod SC 
evel reset time | Voo = 5V, CR = 100k/0.01 
RECOMMENDED 
CIRCUIT 100K FY PP 


ee nt 


2. RECOMMENDED OPERATING CONDITIONS FOR RX1 INPUT VOLTAGE 


b3 Limits 
Symbol Parameter Test conditions Unit 
Min 


AXT input vokege SS —*d:CAS < BO | "200m | | Voo | Ver 

















Vop 
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3. Audio interface 


(1) Format I?S/ non-l?S 
(2) Number of significant bits 16bits/ 24bits 
(3) Error flag 


If one of the following conditions occurs in reception 
mode, an error flag is sent 
— Validity flag = 1(error) 
— Parity check result = 1(error) 
- PLL does not lock 

(4) Preceding-value holding 
lf the result of parity check is an error, the preceding 
value in audio data is held 

(5) Mute 
If PLL is unlocked in reception mode, the signal is muted 
automatically. In addition, it is possible to mute a signal 
compulsively with the MUTE pin 


4. Non audio Interface 

Non audio data includes the following — 

— Channel status 

— User data 

— Settings (to set IC operating conditions) - 
— Status (Monitored IC operating conditions) 


TIMING CHART 
1. AUDIO INTERFACE FORMAT 


(1) Audio interface format conditions 





| «Selection pin pin 








* 4 - 


1 


MSB first 
16bits (ASL = 0) 
24bits (ASL = 1) 


°S 


LSB first 
16bits (ASL = 0) 
24bits (ASL = 1) 


Control methods as shown below are available for non audio 
data 
MODEOO — Microcomputer mode 
In this mode the M51581FP is controlled by a micro- 
computer via LT bus by serial data 
MODEO1 — Easy mode 
The M51581FP is controlled by means of dedicated pins 
MODE10 — Full-transparent mode 
In this mode a microcomputer is used to receive and 
process all bits of both C and U bits 


5. Checking the accuracy of sampling frequency 

lt is possible by means of the sampling frequency checker 
to check whether received signals are within approximately 
+0.14% of the reference value. With this checking function, 
recorded patterns on a DAT tape and the like are prevented 
from shifting. It is also possible to judge to which range of 
the three reference values (32k, 44.1k, or 48kHz) the 
sampling frequency of the received signal correspond (fs 
detection function). If these functions, sampling frequency 
accuracy check and fs detection, are not used, pin@? REFCK 
does not require the reference clock. 

Fix pin@ to L in that case. 


6. PLL lock detection 

In the following conditions, PLL is judged to be unlocked 
—No preamble has been detected 

— Parity check resulted in two consecutive errors 




















MITSUBISHI 


ELECTRIC 


MITSUBISHI SOUND PROCESSOR ICs 


M51581FP 


DIGITAL AUDIO INTERFACE (DAI) 





(2) Audio interface format timing chart 


Timing chart 


~ Boh 


(mss 777 {cs ) 
2S . 
als = 1) 16bits (ASL = 0) 
24bits (ASL = 1) 


LRCKPOL = 1 
N—LRCKPOL = 0 


OOO ekeer 
te BCKPOL = 0 


sonia (T5522) weer =0 


dls = 0) 16bits (ASL = 0) 
24bits (ASL = 1) 


‘MICROCOMPUTER MODE 
ONLY SELECTABLE 


| (2x fs) 50% 
DUTY 
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(3) Audio interface block diagram 





SD/SDIO 
TRANSMIT / 
RECEIVE 
Sho: 
ADSEL O 
AD SDIO 
FLAGO © Cs oo 





TRANSMIT/ 
ADSEL RECEIVE 


(4) Operation status of FLAGO, SD/SDI 





nonl°S 


|2 
ADSEL FLAGO SD/SDI FLAGO SD/SDI 
mode transmission 
wf oe |e [| me 


Output 
Digital recording Input: 


(received 


















Data on received 
V bits 


Data on received 
V bits 



















Receive 





data) 






FRAME FORMATION 


FRAME DETECTION 
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2. MICROCOMPUTER MODE DATA FORMAT 
(1) LTDATA selection 


| | 
TEN LTONT LTONTS Data contents of LTDATA 
1 


Chit data 
U-bit data | 
Setting (microcomputer DAI 
Status (DAl— microcomputer) 








(2) Settings (8-bit TERE 


Function 
Transmission selection: “1”=receive, “O” = transmit 
ADSEL : Serial audio data source selection ; 
Polarity is determined by ADSEL (pin 18).(Note 1) 
Test : Fixed to “O” normally 
BCKPOL: Bit clock (BCK) polarity selection; If this bit is "0," BCK falls at LRCK edges 
MUTE : Mute control ; Polarity is determined by MUTE(pin 30).(Note 1) 
RXSEL:RX input selection;Polarity is determined by RXSEL(pin 6) (Note 1) 
TXOE: TX output enable ; “1”= enable 
NOWD : Timing control for USYNCI and USYNCO ; “O”=no delay 

“1”= 4WS delay 





(3) Status (8-bit) (8-bit) ies aes 7) 6) 


Function 

UNLOCK : PLL unlock information ; “1” = unlock 
CKACO : Output sampling frequency accuracy check ; 
“1” = frequency error greater than +0.14% 
DETFSO | Detected fs 

(DETFSO, DETFS1) 44.1kHz= “ 
DETFS1 A8kHz = ‘ 

32kHz = “ 


Function 


ADSEL | Serial audio data source selection | Pabae Bit 2 al = analog, 0" = digital 
8 pin Q”= analog, “1” = digital 
MUTE | Mute control te Bit 5 = 
® pin 
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PIN DESCRIPTION (Microcomputer mode, pins for LT bus) 


Function and_timing 


8 LTEN Enable control signal for LTDATA 
LTEN epee LL 
DISABLE DISABLE 
Sale (Hi-z) ba (Hi-z) 
When LTEN =0, the input to LTDATA is enabled while LTCLK is disabled 
This is used as & Selection signal for parallel connection to another system 
via LT bus 


@ LTCLK Clock input for shift-in and shift-out of LTDATA 
Although 8 or 16 clock pulses are handled as a unit, it is permitted to stop 
at smaller clock pulses if performing mode change by LTCNTO and LTCNT1 
which resets LTCLK 


Serial data input/output 
@) LTDATA [/O ; 
LTCLK . 
LTDATA -— 
(INPUT) 7 ; 
LIDALA === 
(OUTPUT) 
In data input state, data is taken into the IC at the positive-going edge of 
LTCLK. In data output state, the first bit is delayed by approximately 100ns 
at the maximum from the negative-going edge of LTCLK. The second and later 
bits are shifted out at the negative-going edge of LTCLK 
Whether to input or output data depends on the mode determined by 
LTCNTO and LTCNT1 and on whether the action is to transmit or receive 
& LTCNT 1 Control signal specifying the data content of LTDATA 
6) LTCNTO LTCNT 1 
LTCNTO | | 
LTDATA cat STATUS 
Settings : Sets the internal conditions of the IC (transmit/ receive, etc.) 
Status : Monitors the internal conditions of the IC Cunlock, etc.) 
Internal counters and the like are reset at either edge of both signals 
/ 7 









































Latch clock input for settings information sent by LTDATA 


LTCLK PTTTT TT] 





LTDATA 


SETSY 


Internal 
conditions 
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PIN DISCRIPTIONS (Continue) 


Output signal specifying the state of the internal register that is the buffer 
for inputting and outputting U-bit data 
(In transmission] 


LTCLK LTT] 

LTDATA _ 

Data read 

sat over TH 



















: No more data to be read out over TX 
(In reception] 


A a A 
over RX cael 
LTCLK | : TTT] 


LTDATA | _ ver] 


IRQU 





Data to be read out by microcomputer has been stored in register 


Control signal specifying during transmission the timing to read out over TX 
@ USYNCI U data consisting of units of 8 bits and stored in the internal register 
USYNCI t | | t 
a 
over 1% U DATAI{ | U DATA2 U DATA3 
Two kinds of timing are available to choose from by means of NOWD in 
settings data 
If NOWD =O, timing is at the negative or positive-going edge of USYNCI 
with no time delay 
If NOWD = 1, U-bit data is transmitted at the position 4 fs words after each 
negative-going edge of USYNCI 
Signal output indicating during reception word sink, namely, 9 bits or more 
USYNCO 


consecutive “O”’s in U-bit data in received RX signal 
' 7 













ee i eee 
over RX 
| | >8 | 
USYNCO . | 
Two kinds of timing are available to choose from by means of NOWD as | 
in the case of USYNC| 
If NOWD = 0, USYNCO is inverted each time word sink occurs without dela 


If NOWD = 1, USYNCO is set to “O” after a time delay of 4 fs words 
from word sink, then set to “1” 2 fs words thereafter 










This signal during reception also indicates word sink similarly to USYNCO. It 
is Output in synchronization with the reading out from LTDATA of 8-bit data 
preceding word sink 

During transmission, it is an output signal indicating an occurrence of Q-bits 
or more consective “O”s in U-bit data read out over TX 





| . MITSUBISHI 
6-14 | ELECTRIC — 


MITSUBISHI SOUND PROCESSOR ICs 


M51581FP 


DIGITAL AUDIO INTERFACE (DAI) 





* The timing of settings data 

Eight-bit settings data inputted through LTDATA is latched 
by the internal register at the negative-going edge of SETSY 
and establishes IC operating conditions. 


* The timing of status data 

Internal operating conditions (PLL lock, etc.) are loaded into 
the shift register at the negative-going edge of the first bit 
of LTCLK. They are shifted out bit by bit at the following 
negative-going edges. 


* The timing of C bit 

Channel status can be inputted to and output from a block 
(192 frames) in units of 16 bit. In order for C bit during 
transmission to be sent over TX in such a manner that 
another data set is contained in another block, 16 bit of C- 
bit data entering the IC will be sent over TX at the beginning 
(the position of preamble “B”) of the next block. Regarding 
16 bit of data inputted as LTDATA, they will move to other 
latches within approximately 500Ons after the 16th bit has 
entered, so that the next 16 bit of data can be successively 
inputted to the IC. 

The 16 C bit contained in the previous block and held in 
internal latches during reception are loaded to the shift 
register in parallel form at the negative-going edge the first 
bit of LTCLK. They will be shifted out at the next negative- 
going edge of LTCLK. 
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3. DATA READ OUT TIMING (DAI -> MICROCOMPUTER) 
(1) Status 


LTEN 


comecwesnnd ~~ Lisepeegieenian 
AL 


LSI operation 
state 


LTCLK 


roe EEE 


LATCH TIMING 


(2) C-bit data (reception mode) 


yo et 


4 
\ 
1 
4 


4 
\ 


LTEN ! | | 
LTCNT! i \ Mi 
LTCNTo 


LTCLK 


LTDATA 
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Contents of C-bit data 


Bits over 
LTDATA 


(Consumer) 0 [Aro pony ewe CATEGORY 
ipsptesstonal) CHANNEL MODE | AUX USE FAVTI 


PEPE 





This bit during transmission can be in either state, "L”or"H" 


(3) U-bit data (reception mode) 

1) The general form of U-bit data 

The general form is suitable for the U-bit data of CD and 
DAT. In that form as shown in Fig. 1 one unit of U-bit data 
consists of 8 bits, namely, a sink bit (=1) at the beginning 
plus following 7 information bits. 


0 1 z 3 4 ° 6 7 
t 


SINK BIT INFORMATION BIT 


Fig. 1 U-bit data unit structure 


Any number of “O”s can be inserted between units during 
transmission as shown in Fig. 2 If 9 or more “O”S are 
inserted in succession, the following unit is the start of a 
message. In other words, more than one units constitute a 
message and 9 or more “O’s separate messages. 

The M51581FP 
interface in accordance as a rule with the general form of 
U-bit data. 

At the reception block in particular, data is processed unit 


in microcomputer mode is designed to 


by unit assuming that U-bit data in received signals is 
conforming to the general form. 


fro —ofunmeonrre 0-0 fowrrdp—funrre 
i, [Se 


“Sel 


BEGINNING OF 
MESSAGE 


> 8 $8 
BEGINNING OF 
MESSAGE 





Fig. 2 The general transmission form of U-bit data 


2) The structure of the U-bit data registers 

The U-bit data registers are 4 pieces of byte registers (8 
bits), an outline of which is shown in Fig. 3 Each register 
— has independent addresses for writing and reading data. Data 
is written according to LTCLK given by a microcomputer. 
When 8 bits of data are written, the writing address 
increases by one. On the other hand, data is read based on 








MSTCK. In reading, one bit is allocated to a subframe in U- 
bit data sent over TX. When one byte of data is read, the 
reading address increases by one. The 4 registers are used 
cyclically as they are counted up. 

The timing to read the first bit stored in a register is decided 
by the USYNCI signal. 


READING 
ADDRESS 


WRITING 
ADDRESS 


0 0 
. REGISTER 0 
] 1 
REGISTER 1 


U-BIT IN 
LTDATA 2 TRANSMITTED 


2 
REGISTER 2 DATA 
3 3 
REGISTER 3 


Fig. 3 The structure of U-bit data registers 


3) U-Bit data timing during reception 

The byte registers during reception are configured in the 
same way as transmission. Data is written and read based 
on MSTCK and LTCLK, respectively. 

Received U-bit data is stored in the byte registers by 
information units. |RQU becomes “1” if read/write addresses 
coincide. This means, if [ROU is “O” 
written and is readable by microcomputer. 

IMSTRT is “1” during the time between the start of reading 
the beginning unit of a message and the start of reading 
the next information unit. Consequently, a microcomputer 
during reception monitors IMSTRT, or USYNCO, which is 
explained later, to recognize the beginning of a message and 
also monitors IRQU to obtain U-bit data through LTDATA 
by LTCLK. oe 


new data received is 


4) The Timing of USYNCI, USYNCO 

As each subframe contains one U-bit, there is a U-bit in 
every 1/2 period of the LRCK signal. In applications of the 
IC to R-DAT especially, transmission should be managed so 
that audio sampling position during one drum turn coincides 
a U-bit. Since the U-bit read out position is based on USYNCI 
as explained above, inputting the drum revolution reference 
signal from the signal processing IC to USYNCI satisfies the 
requirements for RDAT. 

However, the frequency of the reference signal and the 
relationship between the positions of the reference signal and 
audio sampling are not uniform. For this reason, the 
M51581FP has two modes, which can be selected by NOWD 
in settings data. The two modes are defined as follows. 
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(In transmission) (In reception) 
NOWD = 0 | NOWD = 0 
- U-bit are read at both edges of USYNCI - The USYNCO signal is inverted at the beginning of each 
- Reading U-bit starts 1/2 LRCK after an edge of USYNCI message | 
NOWD = 1 -USYNCO changes at an edge of LRCK following the 
- U-bit are read at the negative-going edges of USYNCI sink bit of the beginning of a message 
- Reading U-bit starts 9/2 LRCK after a negative-going NOWD = 1 
edge of USYNCI * USYNCO falls at an edge 4 LRCK after the sink bit of 


the beginning of a message 
- USYNCO stays at “O” for a period of 2 LRCK 


(4) U-bit data read out timing | 


U data 
| >8 | >8 


<8 





USYNCO 
NOWD = 0 


















1/2WS 


aoe ee ew eH ee ee ee ee ee ewe em mew 


1 
' 
l 
| 
' 
t 
| 
‘ 
| 
' 
{ 
i 
' 
' 
' 
| 
| 
t 
i 
' 
1 
{ 
| 
| 
4 
i 
| 
1 


USYNCO 
NOWD = 1 


AWS 2ws 


' t 
' ! 
t t 
1 t 
' i 
t 1 
| ’ 
' t 
[ 1 
| 1 
‘ 1 
' t 
( 
' | 
' ! 
' i 
4 
i l 
t i 
| ' 
4 t 
t i 
I ' 
| ' 
' ' 
' 1 
' i 
4 | 
' ' 
| ' 
' ' 
' ' 
t ‘ 
' l 
' ' 
t { 
‘ t 
' ' 
! t 
t t 
| ' 
’ ' 
t | 
' 1 
! ' 


BYTE REGISTER : 
ADDRESS . 
LTCLK 


LTDATA 


BYTE REGISTER 
READING 0 
ADDRESS 





[RQU 


IMSTRT 
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(5) Timing limits for reading status, C-bit data, and U-bit data 




















: 

Data output LTCLK-LTEN setup time| 1000| =| sis nsec | 
LTCLK-LTEN setup time _ 50{ | | nsec | 
Data output LTCLK-LTCNT setup time 1000; =| sss nsec | 
LTCLK-LTCNT setup time | 50} | nsec | 
LTCLK-LTDATA delay time | fs 250 
LTEN 

tsCE tsCE 
so ez - 
on ome = 
a 4 f 

tsCNO tsCN 

tdCD 


Note: As internal registers for data output are set at edges of the LTEN, LTCNTO, and LTCNT1 signals, at least one of these signals must 
be inverted in advance to read out status, C-bit data, and U-bit data. 
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(6) Timing limits of usynco, IRQU, and IMSTRT 


WS-USYNCO delay time | 
|tdCl | LTCLKIMSTRT delay time | | 150 | nsec | 
aa 


LTCLK-IRQU delay time: 










WS(LRCK) 


USYNCO 
(NOWD = 0) 





tdwU 


USYNCO 
(NOWD = 1) 


tdWU tdWU 


LTCLK 


IMSTRT 


tdCl 


IRQU 


~ tdCQ 
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4. DATA WRITING TIMING (MICROCOMPUTER -— DAI) 
(1) Setting 


SETSY 
LTEN 
LTCNT1 
LTCNTo 
LTCLK 
LTDATA 


LSI | : 
OPERATION : \ 
STATE 


(2) C-bit data (transmission mode) 





LTEN 
LTCNT1 
LTCNTo 
LTCLK 


LTDATA 


\ 
: \ 
: ‘ 
: \ 
: \ 
: ‘ 


7 1 BLOCK 





———______ —<—_—_______—_» 
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(3) U-bit data (transmission mode) 
Reading and writing the U-bit data registers are carried out 
in asynchronization with each other so that IRQU is used 
as a signal to recognize the state of the two addresses. lf 
both addresses match, IRQU becomes “OQ”. Since there is no 
more data to be transmitted (read) at this point, priority is 
given to writing, as a rule. 

If IRQU=0 and USYNC!I falls (when NOWD = 1), transmission 
data will be all “O”. 

IMSTRT is a signal that if 9 or more continuous “O”s are 
found in U-bit data transmitted over TX stays at “1” until 
the end of reading the next 1 byte data. 


LTEN 


LTCNT1 


LTCNTo 


LTCLK 


-— 


‘ 


o-- 


LTDATA 


IRQU 


USYCNI 


U-BIT OVER TX 


IMSTRT 


As data is read based on USYNCI, a gap over 9-bit or more 
in USYNCI lets “O”s be transmitted as data on and after the 
Oth bit. 


As explained above, the microcomputer, while monitoring 


IRQU, sends U-bit data to LTDATA by LTCLK. Furthermore, 
it can send U-bit at any desired positions by controlling 
USYNCI. 

The M51581FP has 4 bytes of internal registers, so it is also 
possible to input 4 bytes of U-bit consecutively and then 
transmit them other TX by controlling USYNCI. 


OT | 
sO 


\ 
\ 
\ 
‘ 


‘ 
| 
‘ 
t 
' 
' 
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(4) The timing of USYNCI 


(a) NOWD = 0 


USYNCI x 


USYCO 


WS/LRCK | | | | | | | | | | | | | | | | | 


SD/SDI 


TX 


ST SK 





(b) NOWD = 1 


USYNCI | | 
USYNCO 


WS/LRCK | | | | | | | | | | | | | | | | | | 





SD/SDI 





TX 


ST SK 
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(5) Setting timing limits 


ere 
Sores ton 

raat 
St 


LTCLK-LTEN setup time | 50n 
LTCLK-SETSY setup time] 50n 








Limits CUnit : sec) 



















Value with an allowance considering the requirement of 4 
clock pulses of MSTCK(128fs) in SETCY pulses and a failure 
of low VCO oscillation frequency 


4 clock pulses under condition of fs = 32kHz assuming that 
MSTCK is stably supplied during transmission 7 





4 clock pulses or more of MSTCK (128fs) in SETSY pulse 
meet the requirement 


a | 36m. 1) 1008 Period taken by the MSTCK pin to shift from output mode 
to input mode (HI-z) 


On 






ie IN) gee, tees 
me Ne fa. iS 


Value with allowance to avoid interference between MSTCK 
outputs 





eriod taken by the MSTCK pin to shift from input mode 
(HI-z) to output mode 


No specification LTEN may be at “H” when SETSY falls 


5n | 30n 100n 


NO — 
Ol © 
© © 
> > 








——— RECEPTION —————>}+______ TRANSMISSION ————+}«—. RECEPTION —— 


SETSY | | ; | | 


twSRT thSMRT twSTR tdSMTR 
tdSMRT iar ae 


LTEN 


LTCLK U 
: | | | tsCS_ 
twC 


tsCE tsCE 
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(6) Timing limits for writing settings, C-bit data, and U-bit data 


ftsCE | LTCLK-LTEN setup time | 50 | | 
|teCN | LTCLK-LTCNT setup time | 50 | | nsec | 
OG: Farce es 
ee ein wl 












LTCLK-LTDATA setup time 


LTCLK-LTDATA hold time 


LTEN 


tsCE tsCE 


rom en 





ro ene 


LTCLK 
tsCN tsCN 


tsCD thCD 


eae 


Note: As internal registers for data input are set at edges of the LTCNTo and LTCNT1 signals, at least one of these signals must be inverted 
in advance to write settings, C-bit data, and U-bit data. 
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5. C-BIT DATA TIMING (EASY MODE) 
(1) C-bit data 


— (a) In transmission 


C-BIT 


a Se | ee) 


(b) In reception 


Pe nsescoasisneSta iastsnmictaaocu te 


C-BIT 


6. C-BIT DATA TIMING (FULL-TRANSPARENT MODE) 
(a) In transmission 


WS/LRCK L R L R : ? L s 
TK 
BKSYO j . 


(b) In reception 





WS/LRCK L R - 35 R L R L R 


BKSYO / 
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7. INPUT/OUTPUT PIN FORMAT 


MICROCOMPUTER MODE 


FLAGO 
FLAGI 
SD/SDI 
SDO 
ADSDI 
ADSEL 
WS/LRCK 
SCK/BCK 
WCK 
MUTE 
MSBF 

IS 
LRCKPOE 
ASL 


LTEN 
LTCLK 
LTDATA 
LTCNTO 
LTCNT1 
SETSY 
IRQU 
USYNCI 
USYNCO 
IMSTRT 


VDD 


AUDIO 
INTERFACE 


AUDIO INTERFACE 
FORMAT SELECTOR 


NON-AUDIO 
INTERFACE 


EIAJ DIGITAL 
INTERFACE 


SYSTEM 
CONTROLLER 











FULL-TRANSPARENT MODE van 


FLAGO 
FLAGI 
SD/SDI 
SDO 
ADSDI 
ADSEL 
WS/LRCK 
SCK/ BCK 
WCK 
MUTE 
MSBF 

is 
LRCKPOE 
ASL 


BKSYO 
CDATI 
CDATO 
UDATI 
UDATO 
CRCO 
IN/OUT 
DETFSo 
DETFS1 


AUDIO 
INTERFACE 


AUDIO INTERFACE 
FORMAT SELECTOR 


NON-AUDIO 
INTERFACE 








EIAJ DIGITAL 
INTERFACE 


SYSTEM 
CONTROLLER 


TX 
TXOE 
RX1 
NFR 
RX2 
RXSEL 


RXCKI 
RXCKO 
PD1 

PD2 
UNLOCK 


MSTCK 
CKSEL 
CKACO 
REFCK 


MODEo 
MODE1 
RESET 





| 
| 
| 





Vss VSS 
EASY MODE:PROFESSIONAL EASY MODE:CONSUMER 
VbDD VDD 
FLAGO TX FLAGO 
FLAGI TXOE FLAGI 
a EIAJ DIGITAL mee —— EIAJ DIGITAL 
INTERFACE INTERFACE 
ADSDI age RX2 ADSDI sua 
ADSEL INTERFACE RXSEL ADSEL INTERFACE 
WS/LRCK WS/LRCK 
SCK/BCK RXCKI SCK/BCK 
WCK RXCKO WCK 
MUTE PDI MUTE 
MSBF PD2 MSBF 
POE AUDIO INTERFACE NEO OEROE AUDIO INTERFACE 
FORMAT SELECTOR FORMAT SELECTOR 
ASL MSTCK ASL 
CKSEL 
IN/OUT CKACO IN/OUT 
TYPE REFCK TYPE 
FSO FSo 
FSI | MODEo FS 
PSL SYSTEM MODEi CATO SYSTEM 
NON-AUDIO NON-AUDIO 
CRCO INTERFACE CONTROL RESET CAT1 INTERFACE CONTROLLER 
FSINSEL FSINSEL 
PLOCK COPY 
EMP EMP 
Vss Vss 
MITSUBISHI 
ELECTRIC G97 


- 8. C-BIT DATA SUPPORT BIT MAP 
(1) Microcomputer (MODE00), Consumer 
BIT 


0 4 a1 22 3 4 5 6 7 
To ([-o_[ A/D | COPY | EPIL. CONTROL MODE 7 


77 TREE Te ET 
ey 


Ug 


(2) Microcomputer (MODE00), Professional 


as BE. 


WELT 


2 


WM 


_ 9. PLL APPLICATIONS 









TYPICAL 


MINIMUM 


OSCILLATION FREQUENCY (MHz) 


4 
(Vcc-1) 
VCO CONTROL VOLTAGE (V) 


VCO Sensitivity Characteristics : Received fs = 32~48kHz 


SENSITIVITY 


SENSITIVITY _ 
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' (3) Easy mode (MODE01), Consumer 


- 


VL BOSE NOME LO 


“ WIE. Li, BNNEL NO) 
Fey 


~~ 
~ 


Wi 


(4) Easy mode (MODE01), Professional 
eK 


" see 
m7 LEST, 
ISI SE IE, Lis 


LN I OL 


Uj) ], 


GY All “0” 


| L, SUPPORT BIT 










HCU04 
Nch FET 4¢ 


or 
4.7K NPN Tr 












a (KQ) S:VCO SENSITIVITY 


Af VCO(MHz) 
A Ve(v) 





If VCO sensitivity is typical : 


16-56 
4 


S= = 3.5(MHz/V) So R= 1kQ 





PLL APPLICATION EXAMPLE 
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10. APPLICATION EXAMPLE (MICROCOMPUTER MODE) 


9.408MHz (when using clock accuracy checking function) 










SYSTEM 
CONTROL 


M51581FP 


USYNC1 







USYNCO 





SEL 


— 





s 
= 


o 
x & £ 3 3 6 S 
ep 


100 100k A4Tk NON-PORLAR 
1k 1k 


ae 0.01 1K me 





TX RX1 RX2 
OUT IN IN 
(200mVP-Pmin) (CMOS level) 4 
227 





74LS628 


CT 2] 13) 14) 5] is} 17] 


56p 
Units Resistance : Q 
Capacitance : F 
Inductance : H 
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DESCRIPTION 
The M65810FP 


DIGITAL AUDIO INTERFACE RECEIVER | 


MITSUBISHI SOUND PROCESSOR ICs 


-M65810FP 


is a semiconductor IC for receiving and decoding digital audio data 


conforming to the EIAJ (CP-340) standards, transmitted from digital audio equipment such 
as CD, DAT, DCC, and MD players and BS tuner. It has substantial functions such as built- 
in input selectors for 6 channels and PLL containing VCO. Furthermore, the IC can read 


information allotted to serial copy management systems. 


FEATURES 

MA total of 6 channels of selectable inputs: 3 channels of 
optical inouts (CMOS level) and 3 channels of coaxial cable 
inputs (with a built-in converter to change minimum of 
400mVer into CMOS level) (Selected input is output at the 
feedthrough pin) 

Mi Two kinds of control modes, microcomputer mode using 
serial data and easy mode using parallel data, are available 
to choose from as input selection 

M Built-in PLL circuit containing VCO 

M Selection of master clock from 384fs and 256fs 

Equipped also with dedicated 128fs output pin 


Milf an error occurs on parity check, the preceding value in . 


audio data is held to prevent noise 

W@if PLL is unlocked, digital audio data is set to “all O”to 
mute 

MU and V bits are output at dedicated pins (in micro 
computer mode) 

M Word clock output pin gives capability of dealing with 
diverse kinds of DA converter ICs 


SYSTEM CONFIGURATION 


| INTERNAL SIGNAL PROCESSOR 


AUDIO 
INTERFACE 


BS ANTENNA 


CD, LD, AND 
MD PLAYERS 


INTERNAL SIGNAL PROCESSOR 
TRANSMI 
AUDIO 
INTERFACE 


DAT, DCC DECKS 


INTERNAL SIGNAL PROCESSOR 


TRANSMIT 
AUDIO. 
INTERFACE 


DISC MEDIA SUCH AS 
CD, LD, AND MD 








Outline S6P2R-A 


0.8mm pitch 450mil SSOP 
(8.4mm x 15.0mm x 2.0mm) 


M Outputs C-bit fs information and emphasis information at 
dedicated pins. The first 32 bits in C-bit data can be read 
in serial data from in microcomputer mode 


RECOMMENDED OPERATING CONDITIONS 


Supply voltage ranges ssssstesreeteereeeeeeeees Vop = 4.75~5.25V 
Rated supply voltage nfo Bi stetscatet erase ap Bie OUR G Balad Sle Oa ave ecnls arate avesele ole Vop = 5V 


LOUDSPEAKER 


co) 


TD 


ANALOG 
TRANSMISSION 


DAC BUILT-IN AMP, - 


__M65810FP._ 
DIGITAL 
AUDIO INTERFACE 


DIGITAL TRANSMISSION 
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PIN CONFIGURATION 


FEEDTHROUGH 
OPTICAL 
OPTICAL 
OPTICAL 
COAXIAL 
COAXIAL 
COAXIAL 


U BIT OUTPUT/OPTICAL. 
COAXIAL SELECT 2 
U BIT OUTPUT/OPTICAL. 
COAXIAL SELECT 3 
UNLOCK 


BUSY / ANALOG 
INPUT-OUTPUT SELECT / 
OPTICAL-COAXIAL SELECT 1 

DATA REQUEST/RXI SELECT 


SHIFT CLOCK/RX2 SELECT 
MICROCOMPUTER DATA/ 
RX3. SELECT 


Outline 36P2R-A 


= 
o 
oO 
0 
awk 
° 
“Ti 
Uv. 


WORD CLOCK 
LR CLOCK 

BIT CLOCK 
AUDIO DATA 
EMPHASIS 
RESET 

TEST 

128fs OUTPUT 
CLOCK SELECT 
RESISOR 
PHASE DETECTOR OUTPUT 
VCO. INPUT 
GND 2 

VCO OUTPUT 
VDD2 

fs32kHz 


fs44.1kHz 
fs48kHz 
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IC INERNAL BLOCK DIAGRAM 


i SO 


FEEDTHROUGH OUTPUT co | oo 
OPTICAL INPUT 1 
OPTICAL INPUT 2 SY 
COAXIAL INPUT 1 
COAXIAL INPUT 2 > 


PREAMBLE 
DETECTOR 
COAXIAL INPUT 3 
BIPHASIC 
fh DECODER 65 
BUSY /ANALOG (14) $ 
Lu 
; t kK 
INPUT-OUTPUT zZ -~ 
SELECT/OPTICAL- B (34) BIT CLOCK 
COAXIAL SELECT 1 2 -_ 
DATA REQUEST/RX1 FRAME 2 AUDIO DATA 
SELECT DETECTOR | 
SHIFT CLOCK/RX2 


INPUT SELECTOR 





LEVEL 
CONVERTER 





SELECTOR 


aor emai 
MICROCOMPUTER BIT OUTPUT/OPTICA 
DATA/RX3 SELECT rey i ae 
! U BIT QUTPUT/OPTICAL 
OS tk cb 
RESET (31) SYSTEM i ; 
TEST 5) — CONTROLLER BLOCK 
MICROCOMPUTER DETECTOR (32) EMPHASIS 
| INTERFACE [> 
fs32kHz 
= a: 
fs44,1kHz 


Vo02 @) : | 


GND 1 ) 
CLOCK 
VCO GENERATOR 


GND 2 (24) 
(25)-27)— - —@3)— - —@3)—-@8) oe 


_— 









C-BIT INTERFACE 





PHASE 
| DETECTOR 





PHASE VCO VCO 128fs CLOCK 
DETECTOR INPUT OUTPUT OUTPUT SELECT 
OUTPUT RESISTOR 
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vy 
= 
O 
m 
” 
QO 
a 
UU 
= 
O 
= 
ee 
Q. 
oO 
> 
oO 
ot 
© 
” 
5 
oD 
Cc 
ct 
2 
c+ 
a> 
OD 
cf 
Q. 
Oo 
2 
> 
=~ 
oO 
wn 
a 
co 
Oo 
w 


Symbol 70 
aX 
aX 


U bit output/ optical- 
coaxial select 2 


Pin No. Usage 


Through output of selected RX 








CMOS level inputs 


O!1oOl|o|n 
UlD mo, 
S< |X O 
GON 





Inputs to internal level converter 
Minimum input voltage 400mVp - Pp 


O/OQ 
DD 
x< 
N 


© 
JD 
x< 
QO 








H = microcomputer mode, L = easy mode 


<|zl< 
re 
L 10/2 
mM 














In microcomputer mode:U-bit data output(in synchronization with LRCK) 
In easy mode: RX1 optical linecoaxial line input selector, 
H = optical line input 


UBO/ 
OCSEL2 


In microcomputer mode:V-bit data output(in synchronization with LRCK) 
In easy mode: RX2 optical line coaxial line input selector, 
H = optical line input 


VBO/ 
OCSEL3 


UNLOCK 


BUSY/ANALOG | Busy/analog 


U bit output/ optical- 
coaxial select 3 


PLL unlock information : unlock =H 





In microcomputer mode:modification information about C-bit data contents, 
modef ication=H 
In easy mode:RX inputs are all shout off on a H pulse and VCO also stops 


0 
1) /0 


In microcomputer mode:data input/output selector, 
H=microcomputer->DAI, L=DAl microcomputer 

In easy mode:RX3 optical line/coaxial line input selector, 
H=optical line input 


Input-output select/ 


|OSEL/OCSELT optical-coaxial select 1 





REQ/ ~ | Data request/ 
RX1SEL RX1 select 


RX2SEL RX2_ select 
RX3SEL RX3 select 
S44 
$32 


GND 2 


COl VCO input 
Phase detector output 


RI Resistor 


CKSEL 
128FS 
TEST 
ADATA 
Bit clock 

LRCK 
WCK 


In microcomputer mode : data input/output enabled at H 
In easy mode: RX1 is selected on H pulse and H is held 


In microcomputer mode : data is shifted on a fall 
In easy mode: RX2 is selected on H pulse and H is held 
In microcomputer mode : serial data input/output 
In easy mode: RX3 selected on H pulse and H is held 
Set by C-bit fs code: 48kHz =L 
Set by C-bit fs code: 44.1kHz =L 
Set by C-bit fs code: 32kHz =L 
Power supply to VCO 
=384fs or 256fs(according to the polarity of pin @)master clock output 
Ground of VCO. Same voltage as VSS1. 
VCO control voltage input 
Forms an external loop filter 
Adusts free-running oscillation frequency by resistor for 
adjustment of VCO oscillation frequency 
Master clock frequency selector : H = 384fs, L = 256fs 
28fs clock output 
est pin. Normally fixed to L, TEST =H 
nitialization at power up. RESET =L 

t by C-bit emphasis code : 50/15 usec =H 

6-bit audio data serial output (MSB first) 
udio data shift clock = 64fs 
S 

fs (50% duty) 


<< |<-< |< < 
O 


MAO 


These are all set 
to H under unlock 
condition. 





4od\i- 





oO 


| > 
—h 


W ™} <p <l<c | my) msm 
O <|m M1O)}9 YM 
rape Ge * Fae 


I 
i) 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 


: 
. = 0.3~6.5 












[Ps | Power dissipation _———~d|—S=*TOO «|S 





RECOMMENDED OPERATING CONDITIONS 


. 





Voo___| Suplly voltage oa eee Coe oe eae | = | 5.25] Vv | 
[Vin | Input voltage (H level) | TV = | Vo] VY 
[Vi | Input voltage (L level) ssf = f0.3V00] OV 
| fvco___| Oscillation frequency (VCO) | CKSEL=L = Fs] = | 
| fvco___| Oscillation frequency (VCO) | CKSEL=H = 884 fsf = 





[fs [input signal sampling frequency [CEC 82] ke 


ELECTRICAL CHARACTERISTICS (DC CHARACTERISTICS) 


joo | Circuit current | When receiving fs=44.1kHz 
Voo 


Vou = 0.5V, pins @@@ 
Vou = Vop ~ 1.5V, pins O8@B 
| Riots Input pull-down resistance Pins OOM®8 
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FUNCTION DESCRIPTION 


6 channel input selector 
1. Easy mode (MODE=L) 


Coaxial 


input 


- RX inputs are selected at the positive-going edge of a H 
pulse inputted to the RX1SEL to RX3SEL pins. As the 
H level is held therefrom, they can be used for indicator 
lamps and the like. 

- If a H pulse is inputted to the ANALOG pin, the analog 
mode takes place at the positive-boing edge of the H pulse. 











None of RX inputs are accepted and VCO stops in analog 
mode. 

The feedthrough output (FTO) is turned ON/OFF by the 
polarity of DO. 







OFF (fixed to L) 





ac eee 







3. Input signal voltage range 


Optical input (ORX1~3) Coaxial input (CRX1~3) 
Max 
400mVe - 5Vp -P 








Audio interface 
1. Audio format 
MSB first, last 16 bit 
2. Audio data output timing 


LRCK(fs) fiche Rf 
ecxeats) LIU. ULL. $e 
us 


(SEX XCD) 





None of RX inputs are acceped and VCO stops. ADATA | ISBX _ XLSB) 
- If a H pulse is inputted to RX1SEL to RX3SEL in analog Pea : ce : 
mode, a predetermined RX input is selected ate positive- WK (28) FT 
going edge of the H pulse, and VCO oscillation starts. 50 % DUTY 
2. Microcomputer mode (MODE=H) 
In microcomputer mode, it is possible to select RX inputs C-Bit data output timing 
during input mode (IOSEL = H : microcomputer — DAI) 1. Output through dedicated pins 
IOSEL oO 
(INPUT) 1 BLOCK 
REQ 
ineuy =—— Lx pl, oi]ts—é‘Ci*i 
Seca, hes ee ee tec deees ! ! 
(INPUT) t | { | t x | ! 
ee EMP f- 
MDATA , 
QMBUR, jk es (DOKDIXOZ KOH. os. ! ! 
F832 a, ae 
Data is taken into the IC at the negative-going edge of ! LOW ACTIVE 
SCK, and then is latched at the negative-going edge of REQ. ! ! 
According to the last 4 bits, selection of RX inputs and FS44 =e 44.1kHz 
contro! of feedthrough output are carried out. LOW ACTIVE 
aT ay ABkH2 
ORK LOW ACTIVE 
Optical input ORX2 H 
ORX3 
CRXt 
Coaxial input | CRX2 cL 
CRX3 
VY MITSUBISHI 
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2.Serial data output in microcomputer mode (MODE=h) 

In microcomputer mode, it is possible to read out the first 
32 bits in C-bit data during output mode C(IOSEL = L: DAl> 
microcomputer) . 


gO i ae See ee 


IOSEL (INPUT) 


(NOTE 1) 
oe eee 660 u secmax 
(NOTE 1) 00 
4msecmin 
(NOTE 1) 500nsecmin 
SCK (INPUT) 


MDATA (QUTPUT) 


Note 1.BUSY gose high if the first 32 bits in C-bit data 
change, compared with the previous block. It gose 
back low if consecutive 2 blocks consist of the same 
content. 

Consequently, the minimum H pulse width of BUSY 
is 4ms (when fs = 48kHz). 

_ If BUSY gose high, read out C-bit data after 
detecting the negative-going edge of BUSY because 
new contents of C-bit data transferred to the output 
register are the beginning of the next block. 

Note 2. As the first 32 bits in C-bit data are loaded to the 

output register at the inverting edge of REQ, be sure 
to invent REQ before reading out C-bit data. SCK is 


taken into the IC only when REQ is high, so that . 


REQ should be 
reading. 


constantly retained high while 
As BUSY compulsively goes back low at the 
inverting edge of REQ, let REQ go high within 660 
us (the shortest time at which BUSY may go high 
next) after a fall of BUSY so as to make sure that 
next BUSY is detected. 
If it is impossible to meet the 66Ous requirement due 
to the timer a microcomputer has, it is recommended 
to use both kinds of operation, to read with BUSY and 
to read C-bit data 
milliseconds to several tens of milliseconds ) 
independently of BUSY. | 

Note 3. To read out C-bit data, set SCK to high level at the 
positive-going edge of REQ. 


periodically (every several 


U-Bit/V-bit data output timing 


LRCK 


UBO 





VBO (FLAG) 


Reset 
By resetting after power up, it is possible to arrange the 
following initial settings. 


1. In easy mode 


~The RX1 input is selected. Optical/coaxial lines are selected 
by the polarity of OCSEL 1 to 3. 


2. In microcomputer mode 
The ORX1 (optical line) input is selected. 
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APPLICATION EXAMPLE 


Oo 
1)Easy mode py EEEDTHROUGH OUTPUT O FTO 













© 2 
OPTICAL INPUT< © 3 


COAXIAL INPUT 


128fs 


CKSEL H or L 


Ri 
VpD1 RI cc 


7 Ol 74HCU04 T4HCU04 
26 O O 
eT eee ee Th 
1k 6.8k 
aa R2 tu tT IN CASE OF TR 
24 

Nch FET | 10k 
Sx AT 


a 
() FS INDICATOR 


SB 
Pet | Bak 13K | 


PDO 


OCSEL3 VCO| 








UNLOCK Vss2 


ANALOG ~~ VCQO 






INPUT SELECTOR SWITCH OCSEL1 Vpb2 


“AT 
(p 
a 

RX1SEL FS32 






















Ri 
2c | 56K 
INPUT INDICATOR 0.22u 


2) Microcomputer mode 
RX FEEDTHROUGH OUTPUT © 1 


ip z= D-A 
OPTICAL INPUT< CO BLOCK 
O 
Ca 
aie IQCK 1000p 
COAXIAL INPUT, O—~- 
0.1 u 
30 
128fs 
47u ZZ HorLl 
Te ‘ 
o 27 O 


70.1 u TAHCU04 ae 
CJ 


a ye 5.6 | | 1k 


IOSEL VDD2 


1k 6.8k 
R2 Ty C1 
UNLOCK vss2 Nch FET 
— Pht. SO a 
as BUSY VCOO a 384fs 
22 O 
ra 





MICRO- in 
COMPUTER 


FS INDICATOR 


Units Resistance : Q 
Capacitance : F 
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EIAJ STANDARD FORMAT 
t 28 31 


(Fig. 1) SYNC 5 AUDIO 
Subframe format PREAMBLE © AUXILIARY s AUDIO SAMPLE WORD s viulc 


VALIDITY [ VALIDITY FLAG | 


USER DATA 
CHANNEL STATUS 
PARITY BIT 





a a [oo ae oT aT 


SUBFRAME SUBFRAME 


(Fig. 2) 
Frame format 


FRAME 191 FRAME 0 FRAME 1 





BEGINNING OF BLOCK 


(Fig. 3) SUBFRAME BIT RATE 
Biphasic mark system 


| 
{1 amen 


SOURCE CODING 


CHANNEL CODING 
(BIPHASE MARK) 
(Table 1) Preamble channel coding 


Channel coding 








11101000 00010111 
11100010 00011101 
11100100 00011011 











(Fig. 4) 


Preamble “M” | | | | | SUBFRAME BIT RATE 


cock 


CHANNEL CODING 


ec ae 
a 
<< 
~-—_—_—_—_—— 
— 
—— 
$$ 
C—————_—__ 
~~ 
?A$<$<_<—<—- 

be we w bmn ge + 





Q ww tt he lh 
A A 
PARITY ! | LSB 
howewnn= ~--{ NO CHANGE AT BIT BOUNDARY 
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DESCRIPTION 
The M65811FP is a semiconductor IC for removing jitters from digital audio data. To 


remove jitters, the IC triggers digital audio data, whose oscillation frequency has jitters, 
by means of jitterless clock generated by an external VCXO. 


FEATURES 


MiTriggers jittered digital audio data, using jitterless clock 
generated by an external VCXO to remove jitters. 

M Built-in phase detector for 2nd channel PLL. 

MSelection of two kinds of master clock (384fs or 256fs) 

@ Outputs master clock and divisions of master clock : 128fs, 
64fs (or 32fs), 2fs (word clock) and 1fs (LR clock) 

MAccepts 384fs (or 256fs), 128fs, 64fs,(or 32fs), 2fs 
(word clock), and 1fs (LR clock) generated by the Ist 
channel PLL. These kinds of clocks generated by the Ist 
channel PLL can be output as through output. 





Outline 28P2U-A 


RECOMMENDED OPERATING CONDITIONS 0.8mm pitch 375mil SSOP 


7.5mm x 12.8mm x 2. 
SaODhy VOlader andes enwe ode, Vop = 4.5~5.5V <7.omnen min Se-omiy) 


Rated supply voltage Peewee reer rccerrvereneeresesseseesasereere Vopb = 5V 


LOUNDSPEAKER 


INTERNAL SIGNAL 
PROCESSOR 
ANALOG 
TRANSMIT 7 
TRANSMISSION 
BS ANTENNA AUDIO 
INTERFACE 


CD, LD, MD PLAYERS 


INTERNAL SIGNAL DAC BUILT IN AMP. 
PROCESSOR 


CD, LD, MD 


DISC MEDIA SUCH AS AUDIO TRANSMIT 
INTERFACE 


lst CHANNEL PLL 


M6581 OFP 
DAT, DCC DECKS 


INTERNAL SIGNAL RECEIVE 
PROCESSOR 
TRANSMIT DIGITAL TRANSMISSION 
AUDIO 
INTERFACE | 
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PIN CONFIGURATION 


DATA OUTPUT 
BIT CLOCK oO 
64fs/32fs SELECT 
Ist WORD CLOCK INPUT 3] 
Ist LR CLOCK INPUT 
UNLOCK OUTPUT 
Ist BIT CLOCK INPUT[6 | 


MASTER CLOCK SELECT 
Ist 128fs INPUT 
1st 384/256fs INPUT 
PHASE SHIFT DETECT 


dil lssow 


LR CLOCK OUTPUT 
WORD CLOCK OUTPUT | 
EXTERNAL SYSTEM MUTE 
25] BIT CLOCK 

1st/2nd SELECT 
33] 128fs OUTPUT 

22] DIRECT MUTE 
384/256fs OUTPUT 
MASTER CLOCK INPUT 


PHASE DETECT 
PHASE DETECT 1 
PHASE DETECT 2 


Outline 28P2U-A 


IC INTERNAL BLOCK DIAGRAM 


FICNT 


(3) 


' 


LRCK1 


| | LOCK/UNLOCK 
DISCRIMINATOR 


SELECTOR 


ca 
bbe 


PD2 PD1 


D 


| WDCK2 | 
LRCK2 


384/256 


BCK1 FS1 
| UNLOCK | WDCK1 | “O. | 


CKCONT CKSEL 


128FS2 | 
384/256 
FS2 


BCK2 
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DATAI 


DIVIDER 


FREQUENCY 
DIVIDER 


cae 
@-()-- 


MUTEA DATAO 
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PIN DESCRIPTION 


Name 


DATAO Data output 
64/32FSCN| 64fs/32fs select 


st_ word clock input 
st LR clock input 
nlock output 

st bit clock input 


Reset 
DATAI Data input 


CKSEL Master clock select 
128FS1 st 128fs input 


384/256FS1| 1st 384/256ts input 
FICNT Phase shift detect 





Pin No. 


For input 64fs generated by Ist PLL 


Voo for logic gate and !/O buffer 





CS 


Reset signal input (L : reset) 
Data input (Plese input the data at MSB first, and fill the data in latter half of 2fs. 







NY 


> | 5 
60 
Wi 


Ss 
oO 


rh 


For inout 128fs generated by 1st PLL 
For input 384fs or 256fs generated by Ist PLL 
Phase shift signal output (L: phase shift between 1st and 2nd LR clock 


SJ 


(L: enable to input 256fs from pin@ H: enable to input 384fs flom pin@) 


Phase detect 2 
Phase detect 1] 
Phase detect 


VCOl Master clock input 


384/256fs output 


MUTED | Direct mute 


128FS2 | 128fs output 


CKCONT | 1st/2nd select 


BCK2 Bit clock output 


xternal system mute 
ord clock output 
R clock output 


Ui) Uj< 
No 


é 
w 
n” 
NO 


GND for phase comparator 


For input master ciock generated by external VCXO 


Pin@=H: 1st 384/256fs clock output 
Pin@=L: 2nd 384/256fs clock output 
Compulsory data mute input (H: mute ON L.: mute OFF) 


Pin@d=H: 1st 128fs clock output Pin@d=L:2nd 128fs clock output 


Switching output data and clocks (L.: 2nd PLL’s clock, data H: 1st 
PLL’s clock, data) 


Pin@=H: Ist bit clock(64 or 32fs)output Pin@=L:2nd 1fs clock(64 or 32fs) output 


External system mute signal output 


Pin@=H: Ist 2fs clock output Pin@=L: 2nd 2fs clock output 
Pin@=H: Ist 1fs clock output Pin@=L: 2nd 1fs clock output 


Pies @ [ob] @ eisefoisieieiateiteieieop, 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) 







[Pa | Power dissipation | 00 mW 
| 













[svmbot | Parameter | Contin a 
Min Typ 


[Von | Supply voltage | | 
[Vin [Input voltage (“H” level) | TV] =| Vo | OV 
PV Input voltage (“L” level) | ss |= f0.8V00| OV 
| Fycon | Oscillation frequency input | CKSEL=L = Bs | |e 
| Fvcow | Oscillation freauency input | CKSEL= HBAs || H 
jis | Input_sampling frequency | fs | 


ELECTRIC CHARACTERISTICS (DC) 











flco [Circuit current Tt I | mA 
| VoH __| Output voltage (“H” level) | Voo=5V,lo<twA | | | | UV 
| Vo.___| Output voltage (“L’ level) = | = | OV 
Flin | Input leak current = Viz Vopr Ves | HT | +t | A 
Vop = 5.5V 385 | - | 55 | V | 
Voo = 4.5V Le One =| ses Vio! 
Plow | Output current | Vo = 4.1V, Vop=45V000 | | | 8 | mA 
fa a 
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FUNCTION 
INPUT DATA FORMAT 


LRCK1(1 fs) | | 


( 1 
$ { 
' ' 
| ' 


pcK 1(64ts) LJ" LPL. SLA LAT. PLA$L 


DATAI ALL 0 (isa DI4~D1 (sa ALL 0O (se DI4~DI se) 


@LRCK (fs), BCK (64fs) and DATA are required as 1st PLL 
signals. 384/256fs, 128fs, and WDCK (2fs) are irrelevant 
to data input. If not using, fix these input pins to L or 
H. 

@ Audio data is taken into the IC in such a manner that the 
last 16bits from a LRCK edge enter at the positive-going 
edge of BCK1 with MSB first. 


OUTPUT DATA FORMAT 


BRCK2C tS) ee 
WDCK2(2fs) |. | Peete: | L. 


pckaé4ts) HPL. ee 
BCK2(64fs) I" “TL Paar ae ey 


t 
t 
| 
1 
1 
I 
‘ 
i 
| 
1 
| 
{, 


se 


reer 


SS a eS eae Be 


DATAO 


64/32FSCN=L , D141 D14~D1 XLSB) 


evsesvs oss XO=OY we Yess oreo) 


@|lf 64/32FSCN =L, audio data is output triggered at the 
negative-going edge of 64fs with MSB ffirst. 


@ln this case, audio data is output in a format that the last 
16bits from a LRCK edge are output. BCK2, a dedicated 
pin, outputs a 64fs bit clock. 


@|f 64/32FSCN =H, audio data is output triggered at the 
negative-going edge of 32fs with MSB first. 

@\in this case, audio data is output over an entire period of 
each cycle of LRCK. BCK2 pin outputs a 32fs bit clock. 


SELECTION OF VCXO 
Two kinds of VCXO can be used according to the following 
. combinations. 


Recommended VCXO: (for 384fs) 
FAR — M2SC — 18M432 — D300 Cfor 256fs) 
FAR — M2SC — 12M288 — D300 
Both are made by Fujitsu. 


CKSEL Applicable VCXO 
[ 256fs 





H 384fs 


SELECTION OF PLL 
5 
2nd PLL CLOCK A 5 2nd/ ist 
5 Y PLL CLOCK 
1st PLL CLOCK B oe 
S 
CKCONT 










CKCONT 
2nd_ channel 


Operation of 64/32 FSCN is effective even if the 1st PLL 
is selected. 


CKCONT 


Selects the 2nd-cahnnel 
64fs bit clock and 2nd 
channel data in = sync 
with the clock 


Selects the 2nd-cahnnel 
32fs bit clock and 2nd 
channel data in sync 
with the clock 


Selects the 1st-cahnnel 
64fs bit clock and 1st 
channel data in sync 
with the clock 


Selects the 1st-cahnnel 
32fs bit clock and lst 
channel data in sync 
with the clock 





UNLOCK OPERATION 
If PLL is unlocked a “H” signal is output and output data 
is automatically muted. If the internal circuitry decides that 
PLL has been locked over consecutive 1024 pulses of 2nd 
LRCK, the UNLOCK pin goes back low and the unlock 
state is canceled. 





2nd PLL 
UNLOCK PIN | 
2nd-LRCK : ff] ri 
' 1024 PULSES ' 


(Occurrence of an unlock state when making lock state 
judgment) 


2nd PLL LOCK FUNLOCKY LOCK UNLOCK] LOCK | 
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90° PHASE SHIFT DETECTING(FICNT)OPERATION 
If 90° or more phase shift occurs between 1st LRCK and 
2nd LRCK and PLL is about to be unlocked, a “L” signal 
is output at the FICNT pin. 
With this signal it is possible to configure a system that 
broaden the filter band of the phase detector just before 
PLL is inlocked. 
If 90° or more phase shift does not occur over a period 
corresponding to 256 pulses of 2nd LRCK, the FICNT pin 
goes back high. 


PHASE SHIFT 
BETWEEN 
Ist-LRCK AND 
2nd-LRCK 


FICNT PIN 





JU 


2nd—-LRCK ! 
' 256 PULSES | 


(Occurrence of 9O° or more phase shift when making 
judgment of under 90° phase shift) 


PHASE SHIFT 


BETWEEN E00" or 
ist-LRCK AND MOREE 
2nd-LRCK Oe 
FICNT PIN 


MUTE CONTROL 

(1) Forced mute 
Data is compulsively muted by applying a positive-going 
edge to the MUTED pin. Audio data is muted in units 
of words just after the edge is detected at MUTED. 
MUTEA goes high in sync with the positive-going edge 
inputted to MUTED. 


2nd LRCK 


MUTED ste, 
MUTEA oe) 
DATAO 





(2) Unlocked PLL and MUTE control 
If PLL is unlocked the UNLOCK and MUTEA outputs 
go high, and output data is automatically muted. | 
Mute operation is carried out in units of words as in 
the case of forced mute. 








ad RK OC hLDLWEN9. F|Cti(‘<‘—‘~CYZTTC*d”d 
UNLOCK TT or 
MUTEA ae — 
DATAO 





(3) Cancelling mute 
Mute is canceled by inputting negative-going edge as the 
MUTED pin whether it is forced mute or automatic 
mute. 
MUTEA at this point returns to L level at a word break 
of audio data. 


~ MUTED 


ee ee ee 


MUTEA 


DATAO 





USE OF PHASE DETECTOR OUTPUTS 


PD (Pin 13) is the output pin of the 3-state buffer contained 
in the M65811FP. (See the application example) | 
PD1 and PD2 are used to separate power supply and GNDof 
the 3-state buffer completely from the IC. 

An outline of a phase detector is shown in ©, and operation 
timing is given in @. The phase detector compares LRCK1 
generated by the Ist channel and LRCK2 generated by the 
2nd channel to check their phase at the negative-going edge, 
then outputs their phase error. 


@ AN OUTLINE OF A PHASE DETECTOR 


. 
& 


DETECTOR aaa) 





LRCK1 iT L_J | | 
LRCK2 LT: | FF Lo 

| Pps: ar 1H 
PD | ees L pf. wads. 


USE OF POWER SUPPLY AND GROUND 

In the M65811FP, the power supply and ground to, the 
phase detector are separated from that to the clock circuitry 
in order to minimize influences of clock noise and radiation. 
Supply a stable power source free from noise and fluctuation 
to the power supply and ground (pins 15 and 19) dedicated 
to phase detector outputs. 
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APPLICATION EXAMPLE 


Lor H 


FROM M65810FP 

















D/A BLOCK 
DATAO LRCK2 SYSTEM MUTE OUTPUT 
64/32 beets FROM M6581 0FP 
27 
Fgcn WOCK2|27 FS32 FS44 


WDCK1 MUTEA 


LRCK1 BCK2 


25] L or H 
T4HCO4 
UNLOCK 


oxconT ear ¥ 
BCK1 128FS2{23 384 or 256fs VCXO | 


OUT @INPUT F1 FO 































1 VDD1 MUTED 
384/256 
ALCR ras SETS FREQUENCY 
680 Q 1uF(non-polar) 
VCO! 
0.1 nF vss2 | 
' ra 
128FS1 PD he 
AT UF aie Ue 
384/256 poy 7, 74HCU04 0.01 uF 
ee FSI O.1 uF 
vss1—- VDD2 | Q) 
M65811FP 
\@ GD 
(an 
C7 
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DESCRIPTION 
The M50590AFP is a full-CMOS LSI developed for broadcasting satellite (BS) receivers. It 


is used in voice signal decoder in BS tuner and in TV and VCR with built-in BS tuner. 
The IC decodes voice signals from the output data of the QPSK decoder. 


FEATURES 

Mi Selectable main clock 
(36.864MHz/ 12.288MHz) 

M Clock outputs for digital filter 
36.864MHz main clock : 768fs/384fs/256fs/ 192fs/128fs 
12.288MHz main clock : 256fs/128fs 

M Built-in 4-Kbit SRAM for deinterleaving 

M Possible to select forced muting by control code 

MPLL circuit built in for clock regeneration 

WM Output signal selector built in 
This eliminates the need for an external signal selector, 
which is used when a digital filter and D-A converter are 
commonly used within a system. 





| Outline 72P6-B 
RECOMMENDED OPERATING CONDITIONS 0.8mm pitch QFP 
(18.0mm x 13.2mm x 2.0mm) 
Supply voltage (AIG Oe teeter ti eetste sees enteaes ss Vpb a 4.5~5.5V 


Rated supply voltage. Pee e reece rm eect rece esses eater eessseserseons Vpb = 5.0V 


SYSTEM CONFIGURATION 


VIDEO 
AMP SIGNAL 
IF DETECTOR PROCESSOR 





MSO5S0AFP 


AUDIO L 


he PCM 
PRESCALER DECODER DECODER AUDIO R 


MICROCOMPUTER FOR 
SYSTEM CONTROL DIGITAL OUT 
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BUILT-IN FUNCTIONS 
PIN CONFIGURATI 


@ Differential conversion of QPSK _ signals. Parallel-to-serial Oo, 
conversion. S = 
@ Bit stream input/ output EWS) 


@ Frame sync detection and protection 
(Complete coincidence detection mode: forward protection 
8F/ backward protection 3F) 

@ Descramble (10-dimensional M series) 

@ Majority logic for control code (1 time/ 15F) 

@ Deinterleaving 

@ Error detection and correction by BCH (63/56) code 

@ Data input/output after error detection and correction 


= 
On : 
° 
a 
© 
° 
> 
7 
~ 


(Scramble decoder supported) 

@ Detection and correction of range bit error by BCH (7/3) 
code 

e Detection and output of pay-TV flag 

@ In mode A: 1014 bit expansion 

@\In mode B: upper bits protection . 


2 


N 


@ Data interpolation/ preceding value holding for voice data i 
= 


js 3 e5) 
Oo — ot oo 
os RSSs5 
errors | B 2 B 
@ 8-step soft muting | 
@ D/A converter IF (2 channels) Outline 72P6-B 
@ Digital audio interface outputs (2 channels) (Compliance | NC: NO CONNECTION 


with EIAJ CP-340) 





IC INTERNAL BLOCK DIAGRAM 
AVDD PDO DIFOUT DIFIN VDD1 ~=~VSSs1 VSS2 


DSN) -€9 ® Py ee ee ee 
88 CHSELB 
| 3) MLDB 
PHASE MICROCOMPUTER 1-32 MSIN 
CONTROL INTERFACE 4) MTSEL 
er CODE 
DIFFERENTIAL SYNC INTEGRATOR 


CONVERTER DETECTOR DESCRAMBLER 
SYNC PROTECTOR a ae 


MASTER COUNTER 


CLOCK 
GENERATOR 


| DATA BIT 
4-kbit SRAM r "| CODE _ERROR DSPSL 


CORRECTOR 
SDOUT 
(1) SGLER 
= | ADDRESS SELECTOR RANGE BIT Ee Been 
TEST3 6) —> arto a CODE ERROR Lt (8 spIN 
TEST2 Gi) NTPOLL od CORRECTOR | | 47) GFLG 
TEST1 69 Pee a 


! ewan i EDOTX1 
SYN — a UPPER BITS cnr | ourrur seuscron ADI s 
FSYNC : OUTPUT SELECTOR AUDIO 

>. B :UPPER BITS PROTECTOR [~ CONTROLLER INTERFACE 


> 
oO 
So 
a 
mm 
w~ 
~n 


wn 
m 
m 
m 
oO 
= 
° 
a 


MMFL 
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PIN DESCRIPTION 


Pin No. rs 


oO 


Function 

CH 63/56 single error detection flag (error “H”) 
hase comparator (charge pump) output: VCXO control 
Data OQ input pin after OPSK decoding 
ata P input pin after QPSK decoding 
erial data (bit stream) output after differential conversion 
erial data input after differential conversion 
harge pump reference current setting pin 
CXO free-running adjusting voltage setting pin 
CXO free-running adjustment mode setting pin (Set to “L” normally) 
Clock frequency setting pin “H" 36.864MHz 

“LL” 12.288MHz 


Name 


[IFOUT 


~ 


IREF 


<|< 


PLFLT 
OSCSL 


ower supply 1 (+ 5V) 

Power supply to charge pump (+ 5V) 

Sync state detection flag (LOCKS “H”) 

Clock setting pin 1 for digital filter 

Clock setting pin 2 for digital filter 

Clock setting pin 3 for digital filter 

Clock outputs for digital filter 

128fs/ 192fs/256fs/ 384fs/ 768fs 

Test output 7 

Test output 6 

Test output 5 

Test output 4 

Mode inversion output (Mode A= “H”, Mode B& “L”) 

Test output 2 

est output 1 

est output O 

est output 

A/B (Mode A= “L”, Mode B& “H”) 

Microcomputer IF : MSO590AFP chip select 
(“L” & select) 


VDD 
OCK 
FCKS1 
FCKS2 
DFCKS3 


DFCK 


DSP7 
DSP6 
DSP5 
DSP4 
MODEB 
DSP2 
DSP | 
DSPO 
DSPSL 
MODE 
CHSELB 


|| 


OlOIL | ri< < OIVIDIO Y 
S DD 7 P>1> G) 

Y m = Aid = 

a z >| > m 

DIO DD 


ND1 
icrocomputer IF : Data shift clock 
icrocomputer IF : Data load pulse | 
icrocomputer IF : Control data input (serial) 
ontrol code output 
alidity of control code muting bit (“H” = valid) 
External scramble pin (control by PN signal). 
Set to “L” normally. 
2.048MHz master clock output 
Serial data output after correction by BCH63/56 code 
(Scramble supported) 
Serial data input after correction by BCH63/56 code 
(Scramble supported) 
Window pulse for reading independent data 
Frame sync pulse f = 1kHz 
External serial data input 1 
External serial data input 2 
External LR clock input 
External WORD clock input 


Vssi 


MLDB 
MSIN 
MSOUT 
TSEL 


EXSCR 


zl/zlz 


< 
< 


O 
ZA 


< 
OQ 
[— 
A 


SDOUT 


SDIN 


IDDTF 
FSYNC 








DO2 
LRCK 
WRDCK 








m{m)m}m 
O 











EBITCK External BIT clock input 
Digital audio interface | 
) CTGRY Category code setting “L” general 
| “H” =&BS 
Power supply 2 (+ 5V) 
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PIN DESCRIPTION (Continue) 
























\/0 








[Pin No. [__ Name | 0 
, Output route select signal “L” = MB0590AFP signal output 
p@ [sce ae SO i Sever sand Scout 
[ep ewuTe Sd tema mating eet De Ming CSCSCSCSCSC“Ss~S 
Ei NODS A VS tae ce ee ONO ne re ey ee 
[9 [oor Sid OYA Fs Seal data outst 1 OCC“‘“~S*S*C“‘SS 
| @ [oo | OC D/A IF: Serial data output 20 
De URGK dA TF LR clock outst ——Ss—“—~“—~“—s“s‘“‘“‘< 
| @  [iRcKB | | CD/AIF: LR clock inverted output 
| ® | wROCK | OO C/A IF: word clock output 
Pe perce Sd 0 DA TF Bit clock output —Ss—~—“‘“‘“‘“‘“SC 
[ep bLRCK Sd DAF: Delayed LR clock output ——~SC~“*‘“‘*SCSCSCSCSCSCS 
-—@ | borxe +0 | Distal audio interface : Output 2.—=~S=S*~C=“‘*‘“‘=~*“‘“‘“*~*~* 
bo Be — DOTA Digital audio interface : Output 1 | 
Digital’ audio interface 
COPY Copy bit setting “L” =>Copy enabled 
“H” =Copy disabled 
| @® [| EDOTX! | 1. External digital out input 
| @ |aPL {| _ _ |__| Sets all output pins to “L” (Test pin. Set to “H” normally) 
| @ |APH [1 | Sets all output pins to “H” (Test pin. Set to “H” normally) 
| @ | OSCIN, | Clock input pin (12.288MHz/36.864MHz) 
ee a 
@ | OSCOUT = ° | O | Clock input pin (12.288MHz/36.864MHz) 
— 8 eer __} 6 Test mode setting pin 3 (Set to “H” normally) 
| @ = TEST2.—c kw Test mode setting pin 2 (Set to “H” normally) 
| @ |TESTI ~~ | 1. [| Test mode setting pin 1 (Set to “H” normally) 
Flag for detection of data inconformity of upper bits in mode B 
OC (a de 
| @ |JGFLG =| Oo | Flag for detection of range bit double error (Errors “H”) 
| @ | DBLER  ~————~*+|~— OO __| Flag for detection of BCH 63/65 double error (Error=> “H”) 









DIGITAL FILTER CLOCK SETTING METHOD 
Input frequency:36.864MHz 











173 












DFCKS1__| DFCKS2_ | DFCKS3 DUTY 
4.096MHz 6.144MHz 
8.1 92MHz 12.288MHz 
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MICROCOMPUTER INTERFACE 

1) Reading out control code and pay-TV flag 
Control code is output from MSOUT in synchronization 
with the clock from MCK, and in the sequence of from 
bit 1 to bit 16. If the number of clock pulses is 16, control 
code only is output: if 20, a pay-TV flag is output 
following control code.(1ch~4ch) 


wk EP EU UU UU UU a 
MSOUT veveeeee A l# (18 (ie (rr (Pre (res (pra 


2) Writing control data on voice output selector 


MLDB | | | 
wn — (itetst«tstel——C 
3) Other notes 
@ Data transmission is disabled unless CHSELB= “L’”. 


@ To read the pay-TV flag, MLDB should be kept at “L” 
for at least 1 ms. 
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4) Voice output control data 
Outputs 1/2@Switching between TV voice and additional voice 
“H” : DO1/DOTX1->TV voice output | 
DO2/ DOTX2-— Additional voice output 
2 TVAD 
“L” : DO2/DOTX2—TV voice output 
DO1/DOTX1 — Additional voice output 
Enabled only when in mode A broadcasting 
In mode B, all outputs are TV voice 
In double-voice broadcasting, main-sub voice selection data acts 
L 
CH3 + CH3 (Main voice) 
H 


Function 
‘H” : Data after No. 2 bit is valid 
‘L” : Data after No. 2 bit is invalid 
3 
| 
| 
4 | TVSB 
»CH1 + CH2 (Main + Sub) 
on TV voice. 
| | 
ee en cee ee a NOD Bee 
| HH | CH4+CH4 (Sub voice) | 
In double-voice broadcasting, main-sub voice selection data act 
on additional voice. 





DIGITAL AUDIO INTERFACE 


Channel status (C — bit) 
Type Il —form | (Home-use digital audio equipment applications) 


PSJeol 72 feats [5 [7 [Te fiofr fiefrsfia]is] Ocony eit 
| o |ofoj@frfojojojo; == = = @ | “0: Digital copy disabled(@pin “H”) 
32 





fofojolo{ @ | @ | © [ofo| “1” : Digital copy enabled(€9 pin “L”) 


@Category code 
Oo ey So ee ee ee ee 
“OOO00000” : Genaral(@ pin “L”) 


“00100000” : BS(@pin “H”) 
@Channel number 

“0000” : No designation(fixed) 
@Sample frequency 

“1100” : 32kHz(Mode A) 

“0100” : 48kHz(Mode B) - 
0® 2 S22 2S 2238 2 2 2&2 2 & 0] OClock accuracy 
“00” : Level. Il (fixed) 















All fixed to “O” 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) 


U 
- 0.3~+ 7.0 









Input_voltage | 
Max. power dissipation 
Storage_temperature 


RECOMMENDED OPERATING CONDITIONS 


Supply voltage 
Input voltage (“H” level) 
Vib Input voltage (“L” level) 


Vosc OSC input amplitude 


Note. : Insert a bypass capacitor of capacitance 0.1 uF or more between the VDD and VSS pins. 
‘ Oscillation input amplitude is the amplitude of the clock inputted to pin €M(OSCIN). 









ELECTRICAL CHARACTERISTICS (Ta = 25, Vpp = 5V, unless otherwise noted) 








Symbol Parameter Test conditions 


Ta=-10~70€ 

!Io> (| Supply current = siz In quiescent state: VDD = 5.5V: Input pin: VDD 
Input pin [x 1) : 

iM = Voo 

Input current C"L” level) Vit1 = Vss 


Input pins (Pull—up) (%* 2) 


C. 
3 
c+ 
n 
+ 
2 
+ 


AIS 
ol; D> 

< 
oO) | Ol) ® 
on] on| * 
< 





< 
ah 
>| > 


| | 
fa 
nls 
Ol? 
is 


Input current (“H” level) Vin2 = 5.49V 
Input current (“L” level) ViL2 = Vss | - 90 | OD 


Output pin 1 (* 3) 


Output current (“H” level) Vop = 4.5V, Vout = 4.1V ee 
Output current (“L” level) Vop = 4.5V, Voi1 = 0.4V 


Output pins 2 (* 4) 


Output current (“H” level) Vop = 4.5V, VoH2 = 4.1V P - | - [-12|] ma | 
Output current (“L” level) Vop = 4.5V, VoL2 = 0.4V | 12], - | - | mA 


Output pins 3 (* 5) 


= 0~Voo ee 


(* 1) DATAQ, DATAP, DIFIN, PLFLT, OSCSL, DFCKS1, DFCKS2, DFCKS3, EXSCR, SDIN, EDO1, EDO2, ELRCK, EWRDCK, EBITCK, CTGRY, BSCSB, 
EMUTE, COPY, EDOTX1, APL, APH, TEST3, TEST2, TEST1 

(* 2) CHSELB, MCK, MLDB, MSIN, MTSEL 

(* 3) SGLER, DIFOUT, LOCK, DSP7, DSP6, DSP5, DSP4, MODEB, DSP2, DSP1, DSPO, DSPSL, MODE, MCLK, SDOUT, IDDTF, FSYNC, DO1, DO2, 
LRCK, LRCKB, WRDCK, BITCK, DLRCK, MMFL, JGFLG, DBLER, MSOUT 

(* 4) DFCK, DOTX2, DOTX1 

(* 5) MSOUT 


p 
> 







ELECTRICAL CHARACTERISTICS (charge pump) 


| Ipoo ~——s| Output leak current (PLFLT = “L”) 
Charge pump reference current 
Pins related to charge pump: PDO, IREF, VREF,(PLFLT) 


Min Max 
Vod = 9.0V, Viner = 2.0V, Vepo = O~Vop | - | - | £2 | 
Vop = 5.5V, VirReF = 2.0V 









Test conditions 








— 
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AC CHARACTERISTICS 


D/A IF (D01, DO2, LRCK, LRCKB, WRDCK, BITCK, DLRCK) 












Mere [fs= S2kHe (A=MODE)_—— SATs] 
. ee eee ___| fs=48kHz (B-MODE) |= 64 fs] = He | 
| Toso__| Output delay time | 8s 
Clock frequency P= | = [1 | MHz 


TMCKL 
Tsui Input setup time 200 
Tsu2 
THD1 . 
Id time 


MLDB pulse width 
| Tomso__| Output delay time 


Note. The MLDB pulse width is 1m min. Only when reading out the pay-TV flag. 












1/ fbit 

BITCK 
TDSO 
DO1, DO2 
LRCK, LRCKB, VoD/2 
WRDCK, DLRCK 
D/A IF TIMING 
1 / fMCK 
TMCKL _ TMCKH 

MOS 
MLDB VDD/2 


TMLDB 


MICROCOMPUTER INTERFACE 
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OUTPUT SIGNAL SELECTOR BUILT-IN 
No external signal selector is needed for common use in a 
system of digital filter, D/A converter etc.(See figure below.) 








VOICE SIGNAL OUTPUT 


M50590AFP “™ 


DOTX1 


DIGITAL OUT 


EDO! EDO? Pe yiteee ene BSCSB “L” : Outputs M50590AFP's own signals. 
“H” : Outputs signals inputted from an external 





| Input pin for external signals | 


Note. Do not use this function if DOTX2 is used. 
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DESCRIPTION 
~The M65880FP is a fullCMOS LSI developed for broadcasting satellite (BS/CS) receivers. 


It is used in voice signal decoder in BS/CS tuner and in TV and VCR with built-in BS 
/CS tuner. The IC decodes voice signals from the output data of the QPSK decoder. 


FEATURES 


Mi Clock regeneration from QPSK signal/bit stream input 
Mi Possible to select the polarity of phase error voltage for 
PLL control 
Mi Selectable main clock 
(36.864MHz/ 18.432MHz) 
Mi Clock outputs for digital filter 
36.864MHz main clock : 768fs/384fs 
18.432MHz main clock : 384fs/192fs 
Mi Master frame discrimination 
M@ Built-in 2-Kbit SRAM for deinterleaving 
MW Built-in selector for double decoder 
MPLL circuit built-in for clock regeneration 
Hi 44-pin compact package 





Outline 44P6N-A 
RECOMMENDED OPERATING CONDITIONS 0.8mm pitch OFP 
(10.0mm x 10.0mm x 2.8mm) 
Supply voltage range § 1otacateseleieuerbie"ere oso lesen ew 5i6 Sei 8cb rs lena wie ee Vop = 4.5~5.5V . 
Rated supply voltage Swale wee nha. la leo Glare) Sie, eibiel a Subiews Case wie ord wo Dale aes Vop — 5.0V 


SYSTEM CONFIGURATION 


AGC 

AMP 

IF 
DETECTOR . 


VIDEO 
SIGNAL 
PROCESSOR 


M65880FP 


AUDIO L 
1/2 SIGNAL PCM: 


PRESCALER DECODER ECODEr AUDIO R 


MICROCOMPUTER FOR 
SYSTEM CONTROL DIGITAL OUT 
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BUILT-IN FUNCTIONS 


PIN CONFIGURATION 


@ Differential conversion of QPSK _ signals. Parallel-to-serial 
conversion. 

@ Bit stream input/output 

@ Frame sync detection and protection 
(Complete coincidence detection mode: forward protection 
8F/backward protection 3F) 

@ Descramble (10-dimensional M series) 

®@ Majority logic for control code (1 time/ 15F) 

@ Deinterleaving 

@ Error detection and correction by BCH (63/56) code 

@ Data input/output after error detection and correction 
(Scramble decoder supported) 

@ Detection and correction of range bit error by BCH (7/3) 
code 

@ Detection of pay-TV flag by majority logic (1 time/15F) 

@ In mode A: 1014 bit expansion (Supports 8 ranges) 

@ In mode B: upper bits protection (Supports 8 ranges) 

@ Data interpolation/ preceding value holding for voice data 
errors 

@ 8-step soft muting by channel 

@D/A converter IF (2 channels) 

@ Digital audio interface outputs (Compliance with ElAJ CP- 
340) 


IC INTERNAL BLOCK DIAGRAM 


"@ ee. a a VDD1 Vss] 


Fe 
PDO (3) 


OTCOMPARATOR 
PDSEL ob . 


CHARGE PUMP 


DATAP QPSK . 
ae DIFFERENTIAL 
DATAQ () CONVERTER 


CKIN @)) 
CKSEL ges 
DFCKS Or 


DFCK (7) 


TEST CIRCUIT 
O 
-0-| DESCRAMBLER 


FRAME SYNC 
DETECTOR... 
FRAME SYNC 
PROTECTOR 


CLOCK MASTER 
GENERATOR COUNTER 
TEST MODE 
CONTROLLER 
Mode A:BIT EXPANDER 
Mode B:BIT PROTECTOR 


TEST 1 ee 
TEST2 ale 
TEST3 68) 


MEMORY ADDRESS CONTROLLER 


INTERPOLATOR/ 
ED | NG- 
VALUE HOLDER 


—$—4— 


Vob2 VSss2 


OE cs 


MCLIK | MMFL 
he 
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DETECTOR 


CONTROL CODE 
INTEGRATOR 


MASTER FRAME 
DETECTOR 


QUTPUT SELECTOR/MUTING CIRCUIT 


bbdbh dood 


MUTE | DO1 | WROCK BITCK LRCKB 
MUTEQ DO2 LRCK 


M65880FP 


Outline 44P6N-A 





MODE MODEB 
(2-13 


| 


(3) MSOUT 
(9) MCK 


2) MSIN 
— ¢) moe 


BCH(63/56) R 
CODE ERROR perecron| were 
CORRECTOR @3) SDOUT 


HT} ag SDSEL 
CODE ERROR DETECTOR/ 25) SDIN2 
CORRECTOR 


PAY-TV FLAG DETECTOR @4) SDIN 


@2) RDBLER 
DIGITAL 
AUDIO 


DOTX 
INTERFACE 8 


a 
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z 
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m 
o 
oO 
x 
Uv 
a 
O 
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Function 


Bit stream output after differential conversion and parallel-serial conversion — 


Bit stream input (Normally connected to DIFOUT) 


Phase comparator (charge pump) output for VCXO control 
Data P input pin after QPSK decoding 


y 


O 





Name 
IFOUT 
IFIN 


Pin No. 


© 


O}O O 
> 
a 
>| > 
©} U0 


A | .| Data Q input pin after QPSK decoding 
VbD1 Power | Power supply pin 1 (+ 5V) 


Power | Charge pump reference current setting pin 


Phase comparator signal selection L: Bit stream input 


PDSEL 4H: QPSK signal input 


Pin to select the polarity of error voltage of phase comparator © 


L: Inverted polarity of M56790FP 
H : Polarity of MS6790FP 


Clock frequency selection pin for digital filter (See Table 1) 


POPS 









() DFCKS L: 192fs/384fs 


H: 384fs/ 768fs 








Clock output pin for digital filter 
192fs/ 384fs, 384fs/ 768fs 


Broadcasting mode output L: Mode A reception 
; H: Mode B reception 

Inverted output of broadcasting mode L: Mode B reception 
H: Mode A reception 
Sync state detection flag L: Asynchronous state 
H : Synchronous state 


Muting signal input pin L:No muting 
H : All-cchannel muting 


@ DFCK © 
MODE 


MODEB 


© 


LOCK 


MUTE! 


mM 
nN 
Zz 


ele 


Muting flag output L_: Muting condition not established 
H : Muting condition established 

Muting condition: Async: The 16th bit of the control code becomes “H” determined 
by majority logic: MUTE! outputs H-level OR 


Ground pin 1 


Microcomputer IF : Serial data output pin 
Microcomputer IF : Shift clock input pin 










MUTEO 


D 





MSOUT 


SIN 
LDB 


Microcomputer IF : Serial data input pin 
Microcomputer IF: Serial data load pulse input pin 


2.048MHz master clock output pin 


















Output pin for stream data after error detection and correction by BCH (63/56) 
code 
Scramble decoder connection pin 










Input pin 
code 
Scramble decoder connection pin 


2 for stream data after error detection and correction by BCH (63/56) 


1 for stream data after error detection and correction by BCH (63/56) 
SDIN 






Input pin 
code 
Scramble decoder connection pin 


SDIN2 


FSYNCB Frame sync pulse output pin (low active) f = 1kHz 





Selection pin for stream data after error detection and correction by BCH (63/ 
56) code 

For connection of SKYPORT/COATEC double decder 
Power supply pin 2 (+ 5V) 

Serial data output pin 1 for DAC: with MSB Ist and 2’S complement 
Serial data output pin 2 for DAC: with MSB 1st and 2’S complement 
Word clock output pin for DAC 

L—-R clock output pin for DAC (Lch: H, Reh: L) 

Bit clock output pin for DAC 


SDSEL 





Vpb2 Power 








WRDCK 
* LRCK 
BITCK 








2Q)O ” <i<i<si< < 
= ~ 
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PIN DESCRIPTION (Continued) 











Name 
| @ [tRCKB | =O LR clock output pin for DAC (ich: L, Rech: HD 
| ® | doTx | Digital audio interface output pin 
| @ [Testi | |__| LTEST mode setting pin 1 (H level in normal use) 
| @ {[TEST2 |__| TEST mode setting pin 2 (H level in normal use) 
| @ |TesTs |__| TEST _mode setting pin 3 (H level in normal use) 
GND 
Main clock selection pin L: 18.432MHz 
| = @ =| CKIN. | Lf Main clock input pin (input with C connected) 
| @ | ROBLER | © | Output pin for detection of range bit double error 
[—@ [MMF [0] stout for detection of incoorrity between range bis ond upper Gis of data in mode 8 
| @ [dRER | OO 





Output for detection of BCH (63,//56) double error 


DIGITAL FILTER CLOCK SETTING METHOD 
Main clock : 18.432MHz CKSEL(40pin) : L 


DFCKS DUTY DUTY 
6.144MHz 9.216MHz 
12.288MHz 18.432MHz 











Main clock : 36.864MHz CKSEL(40pin) : H 


36.864MHz 













MICROCOMPUTER INTERFACE 

1) Reading out control code and pay-TV flag The 14th bit (master frame discrimination) of control code 
Control code is output from MSOUT in synchronization is not determined by majority logic. 
with the clock from MCK, and in the sequence of from The pay-TV flag output is the result of majority logic 
bit 1 to bit 16. If the number of clock pulses inputted from determined by the integration carried our for every 15 
MCK is 16, control code only is output: if 20, a pay-TV frames. 
flag is output following control code.(1ch~4ch) 


we AAA INAARAS— 
sour (2 (ete (ete 


2) Writing voice output control data 


MLDB | | 


wn — (7 (?(@(*(ete{—S——C—COCOC 
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3) Voice output control data 


ee 









ENCS Selection of data after No.2 bit 
“H” : Control data for voice output data 


DO1/DO02 © Switching between TV voice and additional voice 
TVAD 





“H” : DO1—TV.voice output 
‘DO2— Additional voice output 
“L” :DO2Z—~TV voice output 
DO1 — Additional voice output 
Enabled only when in mode A broadcasting. 
In mode B, all outputs are TV voice. 























TVSB 
In double-voice broadcasting, main-sub voice selection data 
acts on IV voice. 















ADMA 
In double-voice broadcasting, main-sub voice selection data 


ae 
ADSB 
acts on additional voice. 
ed 
ee en 
ne! 
a 
























Selection of data after No. 2 bit 
L” : Muting and DOTX output setting for each channel 


DAIS “L” :DO1 output signal is coded and output at DOTX. 


“H” : DO2 output signal is coded and output at DOTX. 
DIGITAL AUDIO INTERFACE 


Channel status (C — bit) 


O. 
] 
2 
3 
4 
5 
] 
2 
S 
4 
5 





Type || —form | (Home-use digital audio equipment applications) 
@Channel number 


Pott [2 [3 [4[s5 [6] 7 [3 [9 [ro]i1}12]13}14 [15] “0000” : No designation (fixed) 
| 0 [ojofi{rfofojofojo o 0 0 0 0 O Ol @ganple frequency 
pie jojojofo} =O | @ | ® J0}o]  “1400": 32kH2(Mode A) 

32 


0 F >r Oe HX DAH ADAH DSS O “0100” : 48kHz(Mode B) 
@ Clock accuracy 
“OO” : Level Il (fixed) 








ALL fixed to “0” 





OF 2 ee Ee) es ey es 1S ee Se ee 0 
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EXAMPLE OF CONNECTIONS WITH DOUBLE DECODER 





ps 
OS 
<= (> SELECTS SDIN. 
oS DO1 is 
O1 SELECTS SDIN2. 
OO 
& 
a 
"U DSDO 
COATEC DECODER 
DATI . 
ears 
DATO 
CS SKYPORT DECODER 
DAT| 
t 
a| |2| Ix} {2} Jal is 
S| [2] [3] |S} Is} /8 
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DESCRIPTION 
The M56790FP is a bipolar IC developed for besadeacine satellite (BS/CS) receivers. It 


is used in voice signal decoder in BS/CS tuner and in TV and VCR with built-in BS/CS 
tuner. The IC decodes P and Q 2bit digital data from signals that have passed a 5.73MHz 
B.P.F. 


FEATURES 

Mi Built-in main clock generator for PCM decoder 
Options from 36.864MHz and 18.432MHz 

MBit clock regenerator for PCM signal decoding 

Wi Built-in LPF. for COSTASLOOP 

M AGC amp built-in 

Mi Adjustment-free 

MSV single power supply 





Outline 24P20-A 


RECOMMENDED OPERATING CONDITIONS Aatinaat Coaneean ese 
Supply voltage rangerscc:rcctetteeeeetreeeeeeeeeeenes Vec = 4.5~5.5V (5.3mm x 10.1mm x 1.8mm) 
Rated supply voltage cence eee eee rene renee eee eeeeeeneeesnens Vcc = 5.0V 

Input signal voltage range st 5OmVpp~350mVpP. 


SYSTEM CONFIGURATION 


Ist IF 2nd IF 
L. SS % ae VIDEO SIGNA 
oS IF DETECTOR PROCESSOR 


OY M56790FP 


U anace ae AUDIO L 
- ae PCM DF. 
SIGNAL ee oe 
PRESCALER - DECODER. | AUDIO R 
MICROCOMPUTER FOR DIGITAL 
SYSTEM CONTROL OUT 
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BUILT-IN FUNCTIONS 

@ OPSK signal decoding 

@ Main clock generation for PCM decoder aca 
(36.864MHz/ 18.432MHz) nECoue 

HOLDC 

P. DET 

Q. DET 

GND 

VCC 

L FILTER 1 

L FILTER 2 

VCX03 

VCX02 

VCX01 


PIN CONFIGURATION 


@® PLL for bit clock regeneration 


= 
ol 
oO 
“J 
© 
o 
“Ti 
~ 
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IC INTERNAL BLOCK DIAGRAM 


L L 
AGCIN AGCOUT HOLDC P.DET Q.DET GND Vcc FILTER 1 FILTER 2 VCXO3 VCXO2 VCXO1 


OA O33 C2) ON 20) 19) (Be 18) 5) = 
P Pam 
(ean HEHE 


ed] 


VCXO 
18.432MHz 


fCONT OSC1 OSC2 OSC3 Vcc PD1 PD2 GND CKOUT SW POUT QOUT 
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PIN DESCRIPTION | - 


fCONT Frequency control of clock output at pin © 


OSC External connection pins of 18.432MHz VCXO 
re Connect X-tal and the like 
OSC3 
| © |Vcc———_s{_ Power supply to CK generator 
PD1 Outputs of phase detector detecting the 18.432MHz VCXO output and the 1/2 division 
PD2 of 36.864MHz VCO 


Ground pin of the CK generator 
CKOUT Clock output Outputs 18.432MHz or 36.864MHz clock pulses 


SW Clock output selector switch 

Selects from 18.432MHz and 36.864MHz clock pulses 
POUT Comparator outputs after QPSK detection 
QOUT These signals enter the PCM decoder 


= ; 
@ 
@ 
® 
© 
© 
D 
® 
© 
(D 
) 
(2 
5 External connection pins of 5.7272MHz VCXO 
5) 
©) 
@ 
® 
@ 
@ 
@) 
D 
@ 

QD 






















©) 





3) Connect to X-tal, etc 
bs FILTER <2 | 
| = @ | Vcc | Power supply pin of the QPSK decoder | : 
|  @ = =|GND.____| Ground pin of the QPSK decoder 
Q.DET a . 
P DET QPSK detection outputs 
| = @ | HOLDC Connection pin of AGCdet peak hold capacitance ! 


AGCOUT AGC output monitoring pin 
| = @_~——-| AGCIN AGC input pin Inputs the QPSK signals by linking capacitance 


@)|@ 





ABSOLUTE MAXIMUM RATINGS (Ta = 25° unless otherwise noted) 







| Pa | Power dissipation | AO mW 
mW /*C 


ELECTRICAL CHARACTERISTICS (Ta= 25°, Vcc = 5V unless otherwise noted) 


i: 
Symbol Parameter | Test conditions Min 


lec | Circuit current No signal | 


QPSK capture range 


Cc 
H High level output voltage 
Cc 
Cc 
Cc 









(60) 
7 
a 
< 
KIS 
Nh 










+ 
aN 
Oo 
oS 
| 
_.|+ 
NIN 
O19 
S 


POUT, QOUT 


Ic 

fe 

V 

Vi POUT, QOUT 
tr OUT, QOUT 
tf OUT, QOUT 
fF 
fi 
f2 
f3 


© 
| 
QO}: Oo Ox 
©; O01 © W 
s (E/ZIZ|Fl2 lal<i</} = [3] § 
oy INININ IN|? |? Mr, sae 


0 


ae 


NIN ~ 
O}O on 


N 
© 
© 





Clock output control characteristic 1 | Difference from ft PIN1 =2.4V 
Clock output control characteristic 2 | Difference from fe PIN1 = 1.0V 
Clock output control characteristic. 3 | Difference from ft PIN1 = 4.0V 


, Ci = 15pF 
mee output amplitude C= 2pF 


| 

p|— 23 
O}O] nolC|* 
DIOloO O!1O!—lo 


pve od 
fae Gal 
ie 
rf__| Freerunning frequency of clock outputl Difference from 36.864MHz PINi = 2.5V 
ie 
deer a 
hse 








ge)! 
Ojo 


ese 
on 


oO}O 
Oo 
© 
So 





00 
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TYPICAL CHARACTERISTICS 


POWER DISSIPATION Pa (mW) 


THERMAL DERATING 





0 
O 25 506075 100 125 150 
AMBIENT TEMPERATURE Ta (CC) 


APPLICATION EXAMPLE 


banat 
6 | 8} 9. 
Hf] 4700p 200 
12k 12p 5600p 


QPSK IN 






0.022 u 0.1 w 
5.727272MHz 


HUH Nok 


22p 


















5 
PD LOOP VCXO 
FILTER 5.7272MHz 
PD 


ae PF 
ale) 
my 


ml 
eae 
VCO 


36.864MHz 


a ee 






























VCXO 
18.432MHz 





10k FT 
18.432MHz 12 y, V V 
120p 0.022 4 p 
KDS CKOUT POUT QOUT 
36.864MHz 


CONTROL VOLTAGE 
INPUT 


| Units Resistance : Q 
f Capacitance : F 
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RECORDING AMPLIFIER, ALC CIRCUIT, PLAYBACK 
_ PREAMPLIFIER VOLTAGE DETECTOR, ELECTRONIC SWITCH 


DESCRIPTION 

The M51141P is a eearene and playback preamplifier for portable tape recorders. 

The IC's built-in preamplifiers for recording and playback, electronic switches for recording 
/ playback selection, and ALC (automatic level controller), which all are necessary for a 
tape recorder, make it possible to construct a compact tape recorder of higher reliability 
at a low cost. 


FEATURES 
WM Operates at low supply voltage: sss Vec = 1.6Vmin. 
for operation 

Mi Capable of controlling recording/playback selection by DC 
voltage 

@ Built-in supply voltage detector 

M Wide ALC control range ssrretteresteeeete eee ee teens 46dB (typ) 

MCapable of direct connections of output pins of both 
recording and playback. 





Outline 2OP2 
i27 itch 200mil SOP 
RECOMMENDED OPERATING CONDITIONS ae ea x 175mm) 
Supply Voltage: ame t++*+-<rrssererncatent orien nae Vcc = 2.0~6.0V 
Rated supply voltage hee eee een m et mentee eee en eee eeeeeeas Vcc = 3.0V 


SYSTEM CONFIGURATION 


M51141P 


SUPPLY 
VOLTAGE 
DETECTOR 


(MONOURAL SYSTEM ONLY) 
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PIN CONFIGURATION 


REC AMP INPUT 

REC AMP GAIN ADJUSTMENT 
BIAS/RIPPLE FILTER 

REC AMP OUTPUT 

PB AMP OUTPUT 

PB EQUALIZATION | 6 | 


MITSUBISHI SOUND PROCESSOR ICs 


M51141P 
RECORDING AMPLIFIER, ALC CIRCUIT, PLAYBACK 


PREAMPLIFIER, VOLTAGE DETECTOR, ELECTRONIC SWITCH 


GND 


AGC VARIABLE RESISTANCE 


AGC DRIVE 
AGC AMP 


REC AMP EQUAL|ZATION 
(HIGH FREQUENCY RANGE) 
REC AMP EQUALIZATION 
(LOW FREQUENCY RANGE) 


PB AMP GAIN ADJUSTMENT Vec 


PB AMP INPUT | 8) 


REC AMP OUTPUT | 9) 


SUPPLY VOLTAGE 
SENSOR INPUT 


Outline 20P2 


IC INTERNAL BLOCK DIAGRAM 


VARIABLE AGC 
RES| STANCE 


Ta 


REC AMP INPUT (1 ) 


DRIVE 


REC/PB SWITCH 


SUPPLY VOLTAGE 
SENSOR OUTPUT 


GND 


EQUALIZATION 
(HIGH EEN (LOW FREQUENCY 


AGC AMP 


RECORD 
PREAMPLIFIER 


od 


REC AMP 
A 
ADJUSTMENT 


-—O-—-—€ 
BIAS/ 


GAIN RIPPLE 
FILTER 


REC AMP 
QUTPUT 


REC AMP 


SUPPLY 
EQUAL | ZATION 


VOLTAGE 
REC/PB SENSOR 
RANGE) Vcc SWITCH OUTPUT 


PLAYBACK 
PREAMPLIFIER 


REC AMP 
OUTPUT 


EQUAL T ZATION eur 
IN 
PB AMP el 
GAIN ADJUSTMENT 


SUPPLY VOLTAGE 
SENSOR INPUT 








R—-—A 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) 











| Pa | Power dissipation | 200m 
mw/*C 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


| 4 Symbol Parameter 
Quiescent circuit current 


Ww 
© 
E 3 
3; < |Z} .j/S|8 
PH 3 {P1313 
” Onin 


Limits 


ie 


Rg = 1k, with supply voltage 
2.5 4.0 
sensor not connected 


Unit 


< 
QO 
QO 
oN 
< 
as 


> 


mM 









5 39kQ2 connected between pin © 

= Gvp Voltage gain 3 and pin® 3 3 

Cc f = 1kHz, RL = 5.6kQ, Vo = 100mVrms 

wo 

® = = 

|} Vop Undistorted output voltage cee 0.6k % anh 
ava 

8 Total harmonic distortion f =1kHz, RL=5.6kQ, VO=100mVrms % 
& Input impedance f =1kHz 

Oo. 









Rg=1.0k Q 
-3dB points at 1kHz and 10kHz, 6dB/ 
octave rolloff 


VNIP Input referred noise voltage 


Quiescent circuit current 
Voltage gain 





N 


NO |G a NO 
O1O Ol nN ON]: a © 
O;© Oo Oo O}1MD|O © © & 


ao 
S&; BR |O 
OO} O |O 


Eg! 
= Ww 
3 Q. xe Qa 
>| >1/ 018 | a 


Supply voltage sensor not connected 


_| f=1kHz, Ri=5. 6k, Vo=100mVrms 
f = 1kHz, Ri = 5.6k Q 
THD =3% 


f=1kHz, RL=5.6kQ, Vo=100mVrms 


f = 1kHz, Ri = 5.6k Q 


3 
< 
3 
n 


ho] dS 
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Undistorted output voltage 


M 
Total harmonic distortion 


ZiM Input impedance 


Vv 
Vom 
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Rg=2. 2k Q 
-— 3dB points at 1kHz and 10kHz, 
6dB/octave rolloff 






VNIM Input-referred noise voltage 


Record signal leakage in playback 
OR 
mode 
fe Record output current 


1ORmax Maximum record output current 
S/N Record amplifier S/N ratio 


| | AGC range 


0 3.0 |uVrms 


Record preamplifier 





Rg=0Q ,Vi= —30dBv,f=1kHzFlatpassband 
ratio of record signal leakage to 
playback noise output 








Head 350Q at 1kHz 
f = 1kHz 1uF at pin © 
Vi=—-72dBv |3300pF at pin 

15000pF at head 


Ct 





~J a Ss 
oO CO 


f = 1kHz 
THD =3% 
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Head 3502 at 1kHz 


Rg = 2.2k Q, Vi = — 72dBV 
— 3dB points at 1kHz and10OkHz,6dB/ 
octave rolloff 


Rg os 2.2k Q 


Record amplifier 
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Rg = 2.2KQ 
f = 1kHz 
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Vi= —50dBv/—-70dBy 








AGC level ratio 
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2kQ between pin @and Vcc 
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AGC circuit 
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2kQ between pin @ and Vcc 
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TEST CIRCUIT 
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OA 
Units Resistance : Q 
Capacitance : F 
TEST METHODS 
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3 OFF ObF 7] ORF ORE) 0 4e We ee al 
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ee ee th HH 
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TYPICAL CHARACTERISTICS (Ta = 25°, unless otherwise noted) 


THERMAL DERATING 
(MAXIMUM RATING) 


VOLTAGE GAIN Gop (dB) POWER DISSIPATION Pa (mW) 


RECORDING SIGNAL LEAKAGE LEVEL Lor (dB) 


, Fae 


SL HL = 
i = —30dBV 
0 Eee ett th 





0 
0 29 50 75 100 125 


AMBIENT TEMPERATURE Ta (C) 


VOLTAGE GAIN, TOTAL HARMONIC 
DISTORTION VS. FREQUENCY 





Q 0 
10 357100 $571k 35710k 357 100k 


FREQUENCY f (Hz) 


RECORDING SIGNAL LEAKAGE 
LEVEL VS. FREQUENCY 





10 357100 3571k:> 35710k 357100k 
FREQUENCY f (Hz) 


QUIESCENT CIRCUIT CURRENT Icc (mA) 


TOTAL HARMONIC DISTORTION THDp (%) 
OUTPUT VOLTAGE Vopr (Vrms) 
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QUIESCENT CIRCUIT CURRENT 
OUTPUT DC VOLTAGE VS. 
SUPPLY VOLTAGE 





SUPPLY VOLTAGE Vcc (CV) 


OUTPUT VOLTAGE, 
TOTAL HARMONIC DISTORTION 
VS. INPUT SIGNAL VOLTAGE 


—* 








0.01 ECR 0. 


=80'' 60. 40: -=20 
INPUT SIGNAL VOLTAGE Vi (dBV) 


INPUT IMPEDANCE VS. FREQUENCY 
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100 - a 3 5710k 3 57100k 
FREQUENCY ¢ (Hz) 
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OUTPUT DC VOLTAGE Vp (V) 


TOTAL HARMONIC DISTORTION THDp (%) 


VOLTAGE GAIN Gvm (CB) 


RECORD PREAMPLIFIER OUTPUT VOLTAGE 
Vom (mVrms) 


RECORD OUTPUT CURRENT lor (uA) 
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| | | RECORDING AMPLIFIER, ALC CIRCUIT, PLAYBACK 
_ PREAMPLIFIER, VOLTAGE DETECTOR, ELECTRONIC SWITCH 


VOLTAGE GAIN, OUTPUT VOLTAGE, 
TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION VS. 
INPUT SIGNAL VOLTAGE 


VS. FREQUENCY 
oO 
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TOTAL HARMONIC DISTORTION THD (%) 
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FREQUENCY f (Hz) INPUT SIGNAL VOLTAGE Vi (dBV) 


— TOTAL HARMONIC DISTORTION THDm (%) 


INPUT REFERRED NOISE VOLTAGE ~ 
AGC CHARACTERISTICS ‘as VS. SIGNAL SOURCE RESISTANCE 
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INPUT SIGNAL VOLTAGE Vi (dBV) INPUT SIGNAL VOLTAGE Vi (dBV) 


INPUT SIGNAL VOLTAGE Vi (dBV) 
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OVERALL RECORD RECORD EQUALIZATION VS. 
FREQUENCY CHARACTERISTICS fi CAPACITANCE(CL) 
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: COLO 
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RECORD EQUALIZATION VS. SUPPLY VOLTAGE SENSOR 
CHARACTERISTICS 
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SUPPLY VOLTAGE SENSOR CURRENT It (mA) 


SUPPLY VOLTAGE Vcc (V) 
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APPLICATION EXAMPLE 
Frequency response and voltage gain adjustments 















‘AGC ATTACK . 
AND RECOVERY TIME INITIALIZATION EEE eee 
\ PE cy | : 
e a EQUENCY mn FREQUENCY a6 
: oa ew: af if 7 ‘ eS ovec 
\ , a pO’ J a x 777 220u 
Ce aL 5 \ < 
7 (6 (15) (4) 7 my 
NN #T°% 
\ a 
” RECORD RECORD OX + 
AMPLIFIER AMPLIFIER \A Z 
2.20 
SWITCH | 
SWITCH Wen 
MICROPHONE (11) 
2.2k 
C) PREAMPLIFIER (3 


( SA\LED FIRING LEVEL 





VOLTAGE a 
analy BrRCOR Ze | ADJUSTMENT 
RIPPLE (3 is . 
SUPPRESSION (10) Ss 
CAPACITOR | 474{-F IL Re 
ee : NCREA 
(2) - SING 
© — Po ' 
Vcc =a Na 
am Coe SES ons \ 
ies ! pen 4 
IE iS SaaeC | PLAYBACK = == cp YA BIAS OSCILLATOR 
AMPLIFIER BIASING RESISTORS Oy trEQUALIZATION i b ' 
(SMALLER VALUES ALLOW 1 = 1909 a 
OPERATION AT LOWER FREQUENCIES, \\ | J 1 GiecW IW VOLTAGE! 1. $ 
BUILT-IN MUTING FUNCTION) LTT GOS HEAD 350Q AT 1kHz 


Power GAIN: ? ae 
"| 





Units Resistance : Q 
Capacitance : F 





§ MITSUBISHI 
8-10 | | ta ELECTRIC 


MITSUBISHI SOUND PROCESSOR ICs 


M51162P 


RECORDING/PLAYBACK PREAMPLIFIER FOR 
STEREO CASSETTE TAPE RECORDER 





DESCRIPTION 
The M51162P is a recording and playback preamplifier for stereo cassette tape recorders. 


The IC built-in recording/playback mode selector switches and 2 channels of preamplifiers 
with an ALC circuit. This configuration realizes compact designs and a system with good 
channel balance. 





FEATURES 
Built-in microphone and equalizer amplifiers with electronic 

switches. 
Mi Built-in line amplifiers with ALC. 
Low noise sieicnee ae PRET E EERE GERI CR Oe a 1 uVrms (Rg = Tk Q) 
Mi Low distortion ratios tree 0.2% (Vo = 1Vrms) 

| Outline 20P4 

RECOMMENDED OPERATING CONDITIONS (& 3mm x 240mm 8.3mm) 
Supply voltage ranges: cttstteetettettteteeeeeee Vcc = 3.5~12V 
Rated supply voltage-:trcrtrresrrretteeeteeet eee tteeteeeeeeeees Veco = OV 


SYSTEM CONFIGURATION 


M51162P 





POWER AMP 


LOUDSPEAKER 
Loh 


POWER AMP 


LOUDSPEAKER 
Rech 
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PIN CONFIGURATION 





OUTPUT1 

EQ AMP NEGATIVE INPUT 
MIC1 AMP. INPUT 
EQ AMP INPUT 


R/P SWITCH [6| 


EQ2 AMP INPUT 
MIC2 AMP INPUT | 8] 
E02 AMP NEGATIVE INPUT | 9| 


LINE! AMP INPUT 
LINE] AMP NEGATIVE INPUT 
LINE! AMP OUTPUT 
VCC 

FILTER 

GND 

ALC INPUT 

LINE2 AMP OUTPUT — 
LINE2 NEGATIVE INPUT 


OUTPUT2 LINE2 INPUT 


Outline 2OP4 





IC INTERNAL BLOCK DIAGRAM 
| | FILTER ALC INPUT 


LINE! AMP 
OUTPUT 


FILTER 


LINE] 
NEGATIVE | LINE2 AMP 
INPUT (9) NEGATIVE INPUT 


| 
LINE1 INPUT Na G LINE2 INPUT 


OUTPUT! (1) OUTPUT2 


SS $a. 


(9) EQ2 AMP 
NEGATIVE INPUT NEGATIVE INPUT | 
MIC1 AMP 

INPUT @) 


(8) MIC2_AMP 
INPUT 


R/P SWITCH  E£Q2 AMP 
INPUT 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 


| Pa | Power dissipation | 1000 S| mW 
| Ke | Thermal derating Ta2 25) | 10 | mW 


| 


Quiescent_circuit_current 
3 | 245 | 26 | dB | 
. . 
Vom = 1Vrms 
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EQ amplifier CH-1|MIC amplifier CH 
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= KILO i. ~]O K =|O 
Ww on w!loon @] holon on =Irololo 







Zin 75 

Nini 
| dB | 
. 
0.2 % 


Pe veliace when inout = 1Onvins 
Rg = 1k Q, 30~20kHz_BPF 
i 


Voltage gain 


O11, O}] — | OD 

Slo le|x 

ara 
n 


Maximum output voltage THD =3% ; 
Total harmonic distortion 
Input impedance Li voltage when input = 10OmVrms 


© 
NO 


Total harmonic distortion Vop = 1Vrms 





Oo) ~~ 
£& rt 
£5 
9 
— 
£F 


Ro = 1k 2, 30~20kHz_BPF 
From the point ALC is activated until . 
; Input distortion, from the point ALC is 
ALC distortion activated until input reaches + 20dB. 
The difference in CH-1/CH-2 ALC output 
ALCs ALC balance level, from the point ALC is activated unt! 
input reaches + 20cB. 


Note. Electrical characteristics for channel 2 are the same as channel 1. 


NO 1a 










ALC circuit 








pede 3 
© 
a Ww 
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TEST CIRCUIT 
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TYPICAL CHARACTERISTICS 


MAXIMUM OUTPUT VOLTAGE Vo (Vrms) POWER DISSIPATION Pa (W) 


VOLTAGE GAIN Gvm (dB) 


THERMAL DERATING 
(MAXIMUM RATING) 





O 2 SO 75 
AMBIENT TEMPERATURE Ta (°C) 


100 125 150 


MAXIMUM OUTPUT VOLTAGE 
VS. SUPPLY VOLTAGE 





3.4 5 
SUPPLY VOLTAGE Vcc (V) 


6 of 


MIC AMPLIFIER VOLTAGE GAIN 
VS. FREQUENCY 


vee = ov, Re=4.7K OLE LIT 
Vo =300mVrms He ee 
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VOLTAGE GAIN Gv (dB) QUIESCENT CIRCUIT CURRENT Icco (mA) 


TOTAL DISTORTION THDm (%) 
VOLTAGE GAIN Gve (dB) 
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QUIESCENT CIRCUIT CURRENT 
VS. SUPPLY VOLTAGE 
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VOLTAGE GAIN VS. SUPPLY VOLTAGE 
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MIC OUTPUT VOLTAGE,TOTAL 
HARMONIC DISTORTION VS. 
INPUT SIGNAL VOLTAGE 
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INPUT SIGNAL VOLTAGE Vi (dB) INPUT SIGNAL VOLTAGE Vi (dB) 
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LEAKAGE COMPONENTS VS. INPUT 
SIGNAL LEVEL CHARACTERISTICS 


0 
carer [TTT 
i 







= 


—20Q | OUTPUT LEAKAGE FROM EQ 
INPUT IN THE RECORDING MODE 


OUTPUT LEAKAGE FROM MIC 
—60 INPUT IN THE PLAY MODE LA 


~710 ee <r 
pl. eet | 


80 
—80-70 —60-50 —-40-30 -20-10 0 


LEAKAGE COMPONENT LC (dB) 
B 
© 


INPUT SIGNAL LEVEL Vi (dBV) 


FUNCTION AND TERMINAL DESCRIPTION 


1. EQ amplifier 
Normally connected to the input from the magnetic head, 
this amplifier functions to set equalization for proper 
playback of the tape being used. 
@EQ amp input pins, pin @ and pin @. Input impedance, 
56kQ typ. 
Negative feedback pins, pin @ and pin @. 
Output pins, pin @ and pin @.(EQ/ MIC output is 
switched by electronic switch.) 
2. MIC amplifier 
Functions to amplify the input signal from the microphone 
connection. The circuitry of this amplifier is the same as 
the EQ amp, and gain is fixed at 24dB. 
@MIC amp input pins, pin @ and pin ©. Input impedance 
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EQUIVALENT INPUT NOISE VOLTAGE 
VS. SIGNAL SOURCE RESISTANCE 


pt itty tT 
ZF Vcc = 9V EA 
tp a 


Ltd 
SE Cr ae Eb a 















roL tH TT PTT TT 
7 ee ee 

5 EQ tee 

a ES ea eer eel 
ee Seas da et 
LEU ee 
7 EH tt MIC 

5 Too ee ee ee 
RE GSN RS 
SO 
on HE TT TT 
Mae le eh 
eee 

2m A a ae Se 
est i Sela a Ch tay 
oo1-LUUE TUT Tt ti 


10 357100 $571k 35710k 357100k 
SIGNAL SOURCE RESISTANCE Rg (9) 


EQUIVALENT INPUT NOISE VOLTAGE Ni (uVrms) 


4. ALC circuit 
Functions to automatically control the level of the input 
signal by using a built-in variable resistor. 
@ALC circuit input pin, pin @ 
Variable resistor pins, pin @ and pin @ 
In the playback mode, ALC operations are automatically 
disabled. 
5. R/P switch 
Switching between the recording and playback mode is 
accomplished through a DC voltage signal. 
@R/P switch control pin, pin © 
Recording mode : Control voltage, more than 2.2V, more 
than 1OOUA current. 
Playback mode : Grounded 





7.5kQ typ. 6. Filter 

Output pins, pin @ and pin @. pin 
3. Line amplifier 7. Power supply 
Functions to further amplify the signal received from the pin @ 
EQ, MIC and other amplifiers. Can also be used as the 8. Ground 
recording amplifier. pin © and ® 
@ Line amp input pins, pin @ and pin @. Input impedance 

33kQ typ. 

Negative feedback pins, pin (2 and pin 

Output pins, pin @ and pin 
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~ QUAD RECORDING/PLAYBACK PREAMPLIFIER WITH 
ALC PEAK DETECTOR FOR DUAL CASSETTE PLAYER 







DESCRIPTION 
The M51166P is an IC for radio double cassette tape players. 


lt has a built-in 4 low-noise preamplifiers and 2 channels of ALC. 

The built-in peamplifiers are of direct input type. The IC also contains ALC peak detectors 
and ALC. This configuration makes it possible to construct a recording/playback system 
with few external parts. | 


FEATURES 

HM Four low-noise dual preamplifiers built-in 

ME High voltage gain ss cteeeeeeeeeeet eee etetetttteee tee eeeeeeees 89dB 
M Built-in. ALC peak detectors 

Ml Easy-to-mount pin configuration grouped into input pins 


(M~@) and output pins (O~@) 





Outline 18P4 


RECOMMENDED OPERATING CONDITIONS 2.54mm pitch 300mil DIP 


6.3mm x 24.0mm x 3.3 
SUDPIY ‘Voltage <vaNGe? tt *srrtets snes ererneseone streets: Vee =5—~ 1 2V ae RRS Seay 


Rated supply voltage Come ee ree eee mere er eee eHeeneeeereenoeesnneoes Vcc = OV 


SYSTEM CONFIGURATION 


R/P HEAD : 7s re oon 
es “ted LINE AMP F917 REC AMP 
Es eee os 
a BIAS 060) ea | 


POWER AMP 


BIAS OSC i 


ALC 
P O ace : aa ECTER 7 ee 
SS MIC AMP ~ ad . TER es ££ 
a | ey LINE AMP --+44 REC AMP 


Cp 


e, i ep EME Be 


R/P HEAD 
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PIN CONFIGURATION 


Al AMP NEGATIVE INPUT : To ewe 
Al AMP INPUT Al AMP OUTPUT 


A2 AMP NEGATIVE INPUT A2 AMP OUTPUT 
A2 AMP INPUT 


B2 AMP INPUT |6| 
B2 AMP NEGATIVE INPUT B2 AMP OUTPUT 


B1 AMP INPUT [8] B1 AMP OUTPUT 


B- ALC OPERATION 
Bl AMP NEGATIVE INPUT | 9 | R/P SWITCH 


Outline 18P4 


iC INTERNAL BLOCK DIAGRAM 


B+ ALC 
PERATION 


A+ALC 
OPERATION O 
R/P SWITCH Al OUTPUT A2 OUTPUT Vcc FILTER B2 OUTPUT Bl OUTPUT R/P SWITCH 


Al AMP a1 AMP. A2_ AMP an anap GND B2 AMP B2 AMP B1_AMP Bl AMP 
NEGATIVE — |NPUT NEGATIVE INDY INPUT NEGATIVE — INPUT NEGATIVE 
INPUT INPUT INPUT INPUT 


Unit Resistance : Q 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) 










fcc | Circuit current, Pm 
Pa | Power dissipation =| 000m 
mW /°C 
| Toor | Operating temperature | 20 HT 
Storage_temperature a eee 





ELECTRICAL CHARACTERISTICS (Ta = 25°, Vcc = OV, RL = 10k Q, f = 1kHz, unless otherwise noted) 


jaco__| Oulescent_ciroult current nee 



















" Vo=1 Vins, Gur = 100 0 F 8 _| 
6 | Closed loop voltage gain Vo = 1Vrms, Rnr = 240 Q | 50 | 53 { 55 | dB | 
= { Total: harmonic distortion Vo = 1Vrms, Rn = 2400 P01 0c ae 
g THD=3% | 20 | 25 | = | Vrms | 
Input-referred noise voltage Rg =0Q, BPF (20~20kHz — 3dB) | - | 15 | 25 | uVrms| 
ALCA Input voltage range from start of ALC ope- 
OT A eee od ration with an output voltage of Vi=-/72dBV 
2 2 to the point where the output voltage is 
ALB: Vea) | 3dB higher. Re=12Q 
G |_ALC distortion Output voltage and distortion at an input 
< | ALC output voltage voltage signal of Vi = — SOdBV. 
ALC balance Re = 240 





TYPICAL CHARACTERISTICS 
THERMAL DERATING SUPPLY VOLTAGE VS. QUIESCENT 
(MAXIMUM RATING) CIRCUIT CURRENT 


POWER DISSIPATION Pa (mW) 





O 25 50 75 100 125 150 4556 75 9 105 12 13.5 15 
~ AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc (V) 


QUIESCENT CIRCUIT CURRENT Icco (mA) 
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OUTPUT DC VOLTAGE Vno CV) 


VOLTAGE GAIN VS. OUTPUT VOLTAGE VS. a 
. FREQUENCY INPUT SIGNAL VOLTAGE x 
7 Q 
Be 5 a 
= —E 3 F 
~w . 
O > f | a. 
> ° t eet cs ol ead ee! 2 
© > 5 Ee eSoy[5 & 
z Vv aN Cur = 100uF wy SP A ISP 
Z 80 a ALLL INS 29 i TNE TARTS), 
© TA | Re= 242) Re = 249 Re = 24 9/N PNY THE] See eee 
Ww 70 ttt tp ttt O 9 fF —f — 5 oO 
SMA LTS - ET AR Os 
= soft 5 yt CSA, § 
: Oo 
S LUI | UiiRe= 2402] | TT) SS eee 
50 ee cl = 3 Pte ape ee ee 5 TL 
| Eis 
AO < 
103 57100 3 571k 3 5710k 3 57100k -100 -80 -60 -40 -20 5 
-- 
FREQUENCY f¢ (Hz) INPUT SIGNAL VOLTAGE Vi; (dBv) 
OUTPUT VOLTAGE VS. MAXIMUM OUTPUT VOLTAGE VS. 
INPUT SIGNAL VOLTAGE xe i. LOAD RESISTANCE 
pel = 30 
_ O > Ss eee ae Iee 
2 = A eee ee bey 
= S > AS ae ie de ee alg 
e © Wu fe A Atel otap cs Lede hes) a 
2 - 2 36) ee a 
O K Ia lice cy 
Lu - 
6 a o lag Reet UI ee Al 
< O Sees Rae scise 
- O E AT PY 
> Z rol VAT TT Tv 
-— oe => 
—_ _) 
5 = S 
< = 
x 0 
“=80=70 -60-50 =40-30-20-10 0 S < 100 3 571k 35710k 3 57100k 
INPUT SIGNAL VOLTAGE Vi (dBv) LOAD RESISTANCE RL (Q) 
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OUTPUT DC VOLTAGE VS. 
SUPPLY VOLTAGE 


io 
= 
= 
VA 
a 
= 
CS 
eed 





z 
= 
zi 
= 
7 
o 
= 
x 


455 6 75 9 105 12 135 15 


SUPPLY VOLTAGE Vcc (V) 













VOLTAGE GAIN Gv (dB) 


455 6 75 9 
SUPPLY VOLTAGE Vcc (V) 


ELECTRIC 
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VOLTAGE GAIN VS. 
SUPPLY VOLTAGE 





105-12. 13.5 15 
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OUTPUT NOISE VOLTAGE VS. 
SIGNAL SOURCE RESISTANCE VOLTAGE GAIN VS. FREQUENCY 















E lee Sey |] ai. A2."61, B2 

= _ 100 ALC OFF FPOUTPUT 

2 3 90 Ri Ok Q ie SN cae 

; 5 Ree WTI 

= Zz ® yoda /\ CNF= a7uFINN 

g 5 AAA TN I 
i =6. 60 

Sot Ge ee 

Pa — 

a 

a og en eo So eaicoe 10. 357100 $571k 35710k 357100k 


SIGNAL SOURCE RESISTANCE Rg (Q) FREQUENCY f (Hz) 


TEST CIRCUIT 





+ + 
35 $3-1 % 77100 7Z 100 u T '$3~4 ae) 
240 "S32 7-S3=3 240 


© O 
i 21-3 3 [2 11 
245240 240 24 


ATk + + 47k + + ATk 
WT) luz 47k Tu luz 
» S2-1 | P S28 $2-3 » S2-4 
1 12 12 1 {2 92 
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Units Resistance : Q 
Capacitance : F 
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TEST METHODS (Ta= 25°, Vcc = 9V, RL = 10k Q, f = 1kHz, unless otherwise noted) 
























Sons ails diti Switching conditions Measure 
Ce oe point 
PASCO ee ee | OR 8 ON 8 | mA 
Vi = = 800BV 
20H2~20kHz BPF 72.) EF 

ALCo Output voltage and distortion | 
ALCtHp | Vi = — 50dBV t t t t Te WWccee cll 
Output voltage ratio 








Note 2: ALC balance (ALCB) is measure about output voltage ratio for each A side, B side. 


APPLICATION EXAMPLE 
TO POWER TO POWER + 


O VCC 
a 
200 TO POWER TO POWER 
(2) (1) 
104 apt 
Tu Te 
uM 7 
+ T+ 


4] Ls} [Le] 7] {8} [9] 





ATk 
ae - + 
0.033 ZZ 47 u UT AT \s UT AT UZ 0.033 47k 
A7k 
0.001 u Tk 0, 033 °7 0.033, 47k 
33k 33k 27 1000ps 27 = 11000p 1000p 1000p 
(1) i. (2) 
0.001 © 
=e Eh 
O © 
O 
cK At <xX> 
A: Recording/ Playback 
R/P R/P p “p B : Playback 
A ep 
Units Resistance : Q 
Capacitance : F 
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DESCRIPTION | a 
The M51167 is an IC designed for radio CD/cassette tape players. 


The IC, in addition to recording and playback preamplifiers (2 ch) for dual cassette, has 
equalizer selector, program selector, and ALC (automatic level controller) and is, with a 
single chip, capable of processing audio signals of cassette deck. 


FEATURES 

Mi Built-in electronic switch for double cassette. 

Mi Built-in equalizer switch for both modes. 

M2 channels of high-gain, low-noise equalizer low noise EQ 





AMplifier ssccrectettteeeretee etter tetera e eee 1.3uVrms (typ) 
MiTwo built-in Rec amplifier with ALC circuit for noise 

reduction system. Outline 36P4E(AP) 
M Built-in filter circuits for prevention of malfunctioning : 1.778mm pitch 500mil SDIP 

caused by tape pop up noise at music blank. U1.Ornin 9 lOmin x3: 
Mi Capable of setting timimg for music blank by means of 


external CR combination. 





Outline 36P2R-A (AFP) 


RECOMMENDED OPERATING CONDITIONS ~ 0.8mm pitch 450mil SSOP 


Supply voltage FAG Oss tase cerermcce eee tetser ss Vcc = 55~12V (8.4mm a 15.0mm as 2.0mm) 


Rated supply voltage emcee renee mere meres near eeansesessensssesees Vcc =< OV 


SYSTEM CONFIGURATION 


Ro 
R/P HEAD 


— 
co 0 PREAMP cn 
MIC AMP = , 

= 
BIAS OSC . 


BIAS OSC i 
) 
LINE AMP F& 1 REC AMP 
? F TAPE | marred sth 
R/P HEAD aon 
R MUSIC F 
SELECTOR 


POWER AMP F 
POWER AMP ‘ 


SOUND EFFECTOR 
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PIN CONFIGURATION 


HEAD INPUT 1-A} 1) 


DABBING SW CONTROL 
HEAD INPUT 1-B 

EQ AMP NEGATIVE INPUT 1 
EQ TIME CONSTANT 1 [6] 
EQ AMP OUTPUT 1 
ALC VARIABLE RESISTOR 1[8 | 
FLAT AMP INPUT 1[9) 
FLAT AMP OUTPUT 1 
ALC DETECTOR 1 

REC AMP NEGATIVE INPUT 1 
REC AMP OUTPUT 1 
R/P SW CONTROL [14 
ALC DRIVE 

MUSIC SENSOR NOISE FILTER 
MUSIC SENSOR GAIN CONTROL 
MUSIC SENSOR OUTPUT 


ddV‘dVZ9L1SIN 
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HEAD INPUT 2—A 
RIPPLE FILTER 


HEAD INPUT 2-B 

EQ AMP NEGATIVE INPUT 2 
EQ TIME CONSTANT 2 
EQ AMP OUTPUT 2 
ALC VARIABLE RESISTOR 2 
FLAT AMP INPUT 2 
FLAT AMP OUTPUT 2 
ALC DETECTOR 2 

REC AMP NEGATIVE INPUT 2 
REC AMP OUTPUT 2 
TAPE EQUALIZER B 
TAPE EQUALIZER A 
A/B SW CONTROL 
20] MUSIC SENSOR CR 


MUSIC SENSOR GND 


Outline 36P4E(AP) 
36P2R-A(AFP) 


IC INTERNAL BLOCK DIAGRAM 
EQ AMP 


HEAD |NPUT RIPPLE 
2-A 


INPUT 
FILTER Vcc 2-B 


WA 


A <® oop once -- 


| 


HEAD INPUT GND | HEAD | NPU 
1-8 
DUBBING SW 
CONTROL 


1-A 


OBO -O-O-6- O-O-O - GO 


T 
/ CONSTANT 1 


EQ AMP 
NEGATIVE 
INPUT 1 


MUSIC 
SENSOR 
CR 


A/B SW | 
CONTROL 


ALC REC AMP 
DETECTOR 2 OUTPUT 2 
REC AMP 
NEGATIVE 
INPUT 2 


EQ AMP 
OUTPUT 2 


EQ TIME | 
CONSTANT 2 


REC AMP 
INPUT 2 


ALC VARIABLE | FLAT AMP 
RESISTOR 2 | OUTPUT 2 


TAPE 
EQUALIZER A 


TAPE 
EQUALIZER B 


ATIVE 
MUSIC 


SENSOR 
GND 


he mae ee ee Oe ee ee eee ee ee 


LIMITTER 


@( -@ L 


PS, 
R/P SW ALC MUSIC SENSOR MUSIC SENSOR 
CONTROL DRIVE GAIN CONTROL 


OUTPUT 
MUSIC SENSOR 
NOISE FILTER 


4 
t 


“~--@------@ 


es 


O 
O 
SS 


OD 

02 13 
REC AMP 
NEGATIVE 
INPUT 1 

REC AMP 

OUTPUT 1 


EQ TIME FLAT AMP 


cone 
FLAT AMP 
INPUT 1 


RESISTOR 1 


EQ AMP 
QUTPUT | 


ve VARIABLE 


ALC 


DETECTOR 1 Unit Resistance : Q 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted, ( ): M51 167AP) 


| Pa | Power dissipation 
| Operating temperature | : 
[Storage temperature | 


\ 






ELECTRICAL CHARACTERISTICS (Ta = 25°, Vcc = QV, f = 1kHz, unless otherwise noted) 


Symbol Parameter Test conditions | Min 







4 
< 
Do 


|Icco_ |__| Quiescent circuit current | Quiescence T1020 
_ | Open loop voltage gain | Vi=0.05Vrms_ |B 8 | 3B 
= | dB 
@ | Total harmonic distortion | Vo=0.6Vrms_ |= 0.08 | 
< 1.15| 1.50 Vrms 
Oo 
LJ 


BW = 20Hz~20kHz, Ro = 1k 


Total harmonic distortion 


Closed loop voltage gain Vo = 0.5Vrms 


ee Ow wd fh < 
oO Ol- O;O = ©O;O wl 
oO “a1 ma} ty co KIO oO 


ee 
Vo = 0.5Vrms, BW = 20H2~20kHz | dB 
5 ae 
a V | = | 0.03 | 
g THD = 3% Vrms 
% BW = 20Hz~20kHz, Ra = 10k Q det tO! 
r: Vo = 0.5Vrms, BW = 20Hz~20kHz | dB 
| dB | 
_ =| 0.02 | 








ge | 6 
=o 1.9] 24 Vrms 
a | Output noise voltage | BW = 20H2~20kHz, Ro=10kQ | | 80 Vrms 
| dB 
g ALC output voltage 350} 450] 550 /mVrms 
© [ALC distortion =| Untill input reaches +10dB_- | C- |OS 
<q {ALC range ———CSCSC*d:«CU till ccutput_is 1dB UPC | OT 
MS cutout voltage __MS_output voltage when output is Lew | 00 0.007 

BVo_|-32| MS. input current | 18-pin input current = CTC CTC 20 

EQ output voltage when M.S. output 





<l<l<l<jelel<l< w IF |</2\x0 
< |> a 


High : Rec mode AO S|. 
VR/P R/P mode control voltage ows PB mode es ee 
x |High: A mode i —“(‘“Sé‘é*@ OS CK CT 8 

VA/B 2 | A/B mode control voltage 
vara g Low: B-mode [oo =| 10 
VEQ = EQ SW control voltage Low: SW OFF fl O04) 
ad High : Dubbing ON Poo enc 0) 
VDA Dubbing mode control voltage Leer: Dubbing: OFF 00. =. | 10) 
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JIHLOATA 
IHSIGNSLIA 


Lo.- 8 


LINDYID LSAL 


Vcc 
S O cS) O O O @ 
220u af 
$33 24 $28 
CY) * 82 a 
p TT 220 1 5 
Le 2 ae poe TT. | 
- oe 
Y) 1k S34 (A) 39 10k S28A) = 4-7k 2kS 15k 
O 
2 O 
ee 10n 77 10k ote Wuze ea 7?) 22k 100k 
1 0.033 + O 
$36 10u 
$32 N 1000 1000p 4.722 
} 3377 100u27 39k A p 
i 2 
n= (1 [35] Le] fee} foe] ts] [eof [2] fee] fer] feel jas] [2 
S Vcc M.S 







M51167AP,AFP 


THA Oe Te 
S1 1000p 1000p 
2 


J Et 3.9k 
1M 






= 
Wr 10 0.1 ZZ 


1 2 uh oe ‘us Tl foun 7 
© + Ith 1 
10k 
10u HL 
© Ms 39 y A.Tk 2kL 15k S16 43k 
ae ve SOA Q 
2 1220 ~=—Ss«*10k 4 | 2.\1 47k 
; Tw 
S4 7 + [0.1 
220u OSg . ATOk ah 
ae CS) f 1k 
Q | O O On Oo O 





Units Resistance : Q 
Capacitance : F 


wAqddOO04Y SALLSASSVO TVNG HOS YHAISINdWNVadd dIHD STONIS 


djV‘dVZ9L1SW 


SOI YOSSSD0Ud GNNOS IHSISNSLiW 
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. ‘control voltage H - 5V 
TEST METHODS | L=OV 













































© 
nT 
mn 


VA/B Note 8 


Switch conditions ee aecag 
Symbol | S4 ] $5 | SO | SOA ; ciate ee eee Testmethod 
(la a se ee eee 
}GvoEQ [1 | 1 | 2 fori 1 {1 [ON;L | Le {eI Le | 4 | 7] Gve=20log Wo/v) 
OFF THD = 3% 
TNT 2 1 | 2 OFF] i a ONT LT LTE UL e | 7 BWH20Hz~20kH2 
: | $41", S33->“2", VoC(7) =0.5Vrms 
[Gort [| 2 [1 | 1 [ON| 1 [1 {ON;HITH{ILITLE IL] 9 {| 10 | Gvc=20lo9 Wo/v) 
PTHOFL [ 2] t | 7 JON; UT] TON;H{H{[ETE{T tL] 9 | 10 | Vo=05Vrms 
|VomaxF | 2 | 1 | 1 [ON]? | 1 fON;}H]H{LI LIL] 9 | 10 | THD=3% 
NOR 2a 1 2 ORR | PON EAT ee ee Se) = 90 BW 20he220kHe oo 
: S9>"1", S28->"2", Vo(7) =0.5Vrm 
PFONTH{HITL TLL] 9 | 13 | Gvc=20log Wo/v) 
|THDRec| 2 | 1 | +t |ON{ 1 {1 {/ON;H}H/LE{TLEITL{ 9 | 13 | Vo=05Vrms 
1 [ON{ i i fonTH THI LT Lie] 9 | 13 | THD=3% 
2 [OFF] 1 {1 /ON;{H}/H{[L{I LIL] | 13 | BW=20H2~20kHz 
x Vo(13) =0.5Vrms : 
jseoree | 2 [1 |e fon| | sfovlw[efelelel @ | 2 | oe Cbs 
P:VORLG® | 02 i ORR CGT ON (Eire | be) 18 Note te os 
ofF[ TPT PON; LHe] LPL] 9 | 13 [Note 2 
pAacc | 2 | 1 {| 1 (OFF; 1 [1 {ON|L | H{ILI LIL] 9 | 13; Notes | 
z le fefote [eft fey [fms 
= Pe [afer 


Lac 
- 
Pee 


VEQ 


oi ] 


bie 


C : 
Note 1. Measure output voltage from the ALC inset point until input reaches + 10dB. 


Note 10 
2. Measure output distortion from the point ALC is activated until input reaches + 10dB. 


. Input voltage range measured from the output voltage of the starting point to the point where the output voltage becomes 1dB higher. 
. Measure voltage of pin @ after preset pulse enters pin (@ at @ msec. 

Measure current of pin @ after preset pulse enters pin (@ at @ msec. 

Measure output voltage of pin @ when input voltage of pin @ increases and output of pin @ changes to Low from High. 

. When voltage of pin @ is 4V, output is operating state and voltage of pin @ is 1V, output is noise voltage level. 

. When voltage of pin @ is 1V, output is operating state and voltage of pin @ is 4V, output is noise voltage level. 

. The difference between voltage of pin @ is 4V and 1V is 6dB. 

. When voltage of pin @ is 4V, ALC is operating state and voltage of pin @ is 1V, ALC is not operating. 


oe | 


VDA bs 


© 
= 
+ 


© 
mal 
mn 


13 


2 
Zz 
© © O © © 
Zz Z Zz Zz z= 
Pe. 








OOMNOOKRW 
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TYPICAL CHARACTERISTICS 
THERMAL DERATING (M51167AFP) THERMAL DERATING (M51167AP) 
(MAXMUM RATING) (MAXMUM RATING) 
1000 
S S 
= 800 . 
a a 
Z 600 S 
F 560 _ 
a a 
ZB 400 g3 
Q Q 
Bop z 
3 z 
© O 





0 
0 20 50 15 100 «125 | 
AMBIENT TEMPERATURE Ta (°C) AMBIENT TEMPERATURE Ta (°C) 


RIPPLE FILTER PING VOLTAGE, 
QUIESCENT CIRCUIT CURRENT EQ AMPLIFIER CLOSED LOOP VOLTAGE GAIN, 
VS. SUPPLY VOLTAGE OUTPUT DC VOLTAGE VS. SUPPLY VOLTAGE 
20 







> CTL Pin H=3.3V a 
S10 A 20 & < 40 eres = 
; A, e 8 “rea, 
5 Ee Pi ee eT ae 
= s-—4 Oe Se ee 
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GAIN VS. SUPPLY VOLTAGE VS. FREQUENCY 


100 










Gvo f = 1kHz 
Vo = 0.1Vrms 
Ru = 10k Q 


90 | cate 
iy 4 
ett ol el 
* FEET EREHA SEER LEG ONT 
oS 10 15 20 


0 
10 357100 3571k 35710k 357100k 
SUPPLY VOLTAGE Vcc (V) FREQUENCY f (Hz) 


95 













voit 
sot tt fee LUN UT 
LETT ANTE ETT IN, 


OPEN LOOP VOLTAGE GAIN Gv (dB) 
VOLTAGE GAIN Gv (dB) 





TOTAL HARMONIC DISTORTION THD (%) 


MITSUBISHI 


Fl -CTRIC 


MITSUBISHI SOUND PROCESSOR ICs 


M51167AP,AFP 


OUTPUT VOLTAGE Vo (Vrms) 


EQ OUTPUT VOLTAGE Vora (Vrms) 


OUTPUT VOLTAGE Vo (Vrms) 
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EQ AMPLIFIER OUTPUT VOLTAGE, 
TOTAL HARMONIC DISTORTION VS. 
INPUT SIGNAL VOLTAGE 
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FLAT-REC AMPLIFIER OUTPUT VOLTAGE, 
TOTAL HARMONIC DISTORTION 
VS. INPUT SIGNAL VOLTAGE 
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APPLICATION EXAMPLE 






OUT2 REC IN2 FLAT OUT2 ALC DRIVE 
39 4 Ty 2k 10 
cau 4 39k 477100 19, SOK z710u nat 7s aS 
4 0.1 10n4 
ee ora 
= 2} |2e, 27 15] Z| 


ATT 
as DUBB I NG 


36 SWITCH 


33u 2772 a 


RIPPLE FILTER 

°S 1 emo | 

kb MUSIC 
SELECTOR 


fs ATT 
of | rik 
ip 
EA Oe a a 16 
oe tt 









+ 
220 nr 3.9 Ou 10h 10 "Z os sO, Thou” S4T0k UI Lil ati 
U 
39 “hh Ty 2k <r C/R DRIVE 
M.S GAIN NOISE FILTER 
OUT1 REC IN| FLAT OUT) CONTROL 
Units Resistance : Q 
Capacitance : F 
OPERATIONAL CHECK LIST 
Pin@ (Dubbing control) 
Pin® (Rec/RB control) 
Flat_amplifier PO oe Os Oe 
| Rec amplifier === | O | x | O | x | 
OFF OFF | 
MITSUBISHI 
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M51167BP,BFP 
SINGLE CHIP PREAMPLIFIER FOR DUAL CASSETTE RECORDER 


DESCRIPTION 

The M51167 is an IC designed for radio CD/cassette tape players. 

The IC, in addition to recording and playback preamplifiers (2 ch) for dual cassette, has 
equalizer selector, music selector, and ALC (automatic level controller) and is, with a single 
chip, capable of processing audio signals of cassette deck. 


FEATURES 

Mi Built-in electronic switch for double cassette. 

WM Built-in equalizer switch for both modes. 

M Low noise EQ amplifier: 1.3uVrms (typ) 
MTwo built-in Rec amplifiers with ALC circuit for noise 





reduction system 
M Built-in filter circuits for prevention of malfunctioning 


Outline 36P4E(BP) 


1.778mm pitch 500mi! SDIP 
(11.0mm x 31.5mm x 3.8mm) 


caused by tape pop up noise at music blank. 
Mi Capable of setting timimg for music blank by means of 
external CR combination. 





Outline 36P2R-A(BFP) 


RECOMMENDED OPERATING CONDITIONS ae real race 


Supply voltage range Sud SNe teresa deen ie erw ss 00s te wie ere eae ee ere Vcc = 55~1 2V 
Rated supply voltage OSS eo Ol Oe 00 wines e ei ee 8 NEOUS ae Vcc ae OV 


Ro 
R/P HEAD 


EQ 
; PREAMP 
MIC AMP 


BIAS OSC . 


BIAS OSC 


MIC AMP 
Ss occa rae 
PREAMP 


SOUND EFFECTOR 


POWER AMP i 


a 
LINE AMP REC AMP 
R/P HEAD i ; cies aaa a 
R oe eet MUSIC Ce 
1 SELECTOR |~ 
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PIN CONFIGURATION 


HEAD INPUT 1-A 
GND 
DUBBING SW CONTROL 
HEAD INPUT 1-B 
EQ AMP NEGATIVE INPUT 1 
EQ TIME CONSTANT 1 
EQ AMP OUTPUT 1 
ALC VARIABLE RESISTOR 1[8| 
REC AMP INPUT 1 [9] 
NC 
ALC DETECTOR 1 
REC AMP NEGATIVE INPUT 1 
REC AMP OUTPUT 1 
R/P SW CONTROL 
ALC DRIVE 
MUSIC SENSOR NOISE FILTER 


dig‘ dSZ9liSW 


MUSIC SENSOR GAIN CONTROL 
~ MUSIC SENSOR OUTPUT 


MITSUBISHI SOUND PROCESSOR ICs 


M51167BP,BFP 


SINGLE CHIP PREAMPLIFIER FOR DUAL CASSETTE RECORDER 


HEAD INPUT 2-A 
RIPPLE FILTER 
Vcc 
HEAD INPUT 2-B 
EQ AMP NEGATIVE INPUT 2 
EQ TIME CONSTANT 2 
EQ AMP OUTPUT 2 
ALC VARIABLE RESISTOR 2 
REC AMP INPUT 2 
NC 
ALC DETECTOR 2 
REC AMP NEGATIVE INPUT 2 
REC AMP OUTPUT 2 
TAPE EQUALIZER B 
TAPE EQUALIZER A 
A/B SW CONTROL 
MUSIC SENSOR CR 
MUSIC SENSOR GND 


Outline 36P4E(BP) 
36P2R-A(BFP) 


IC INTERNAL BLOCK DIAGRAM, 


RIPPLE 
FILTER 
HEAD INPUT 
Dh 


HEAD INPUT 


1-B 
DUBBING SW 
CONTROL 


NEGATIVE 


HEAD |NPUT. 2 


INPUT 
Vcc 2-B 


EQ AMP 
NEGATIVE 
INPUT 1 


NC : NO CONNECTION 


MUSIC 
TAPE SENSOR 
EQUALIZER A = CR oye 


TAPE A/B SW SENSOR 
EQUALIZER B} CONTROL GND 


rT, 3 


ALC REC AMP 


AMP 
EQ AMP = REC AMP DETECTOR 2. OUTPUT 2 
REC AMP 


OUTPUT 2 INPUT 2 


EQ TIME ee | 


NEGATIVE 
CONSTANT 2 | RESISTOR 2 


NC | INPUT 2 


“t& --}----------4--------- 


“wm - -@------@--+-- 


MUSIC SENSOR 


R/P SW ALC MUSIC SENSOR 
OUTPUT 


CONTROL DRIVE GAIN CONTROL 


MUSIC SENSOR 
NOISE FILTER 


CONSTANT 1 \ RESISTOR 1 


EQ AMP 
OUTPUT | 


NEGATIVE 
INPUT 1 = DETECTOR 1 


EQ TIME ie tea NC | 


REC AMP | 


REC AMP 
OUTPUT 1 





Unit Resistance : Q 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted, ( ) : M51167BP) 












































Unit 
|Pa—s'| Power dissipation | s—“‘“‘C*s—s*zCY 560(1 100) 
Thermal derating Ta 225° 5.6(11) mW /°C 
| Topr __| Operating temperature | =20~+75 
| Tstg _| Storage temperature] —C—C—C“‘(‘SNSCdG=siC“(‘é= AON +1285 
ELECTRICAL CHARACTERISTICS (Ta = 25°, Vcc = QV, f = 1kHz, unless otherwise noted) 
3 Vi= 0.05mVims a 
= | Closed loop voltage gain Vo = 0.5Vrms 40.0] 43.0] 46.0] aB | 
THDEQ & Total harmonic distortion Vo = 0.5Vrms | - | 005] O4] % | 
= THD = 3% pale) N60) = =) 4) Vers” 
Wd BW = 20Hz~20kHz, Ro=1kQ | = | 13] 1.9 uVrms 
| Vo = 0.5Vrms, BW = 20Hz~20kHz | 40; 65] - | 
6 | Closed loop voltage gain Vo = 0.5Vrms : | 21.0} 222] 23.4] dB | 
THDRec | * | Total harmonic distortion Vo = 0.5Vrms | - | oo1f o1f % | 
& THD = 3% | | 19] 24] —- | Vrms | 
P BW = 20H2~20kHz, Ro = 10k Q | = | 35] 70/ uVrms 
cc Vo = 0.5Vrms, BW = 20Hz~20kHz | 50] 75] - | 
From the ALC inset point until input 
VoALC |. ALC output voltage reaches + 10dB 350 450 550 mVrms 
THDALC ALC distortion Until input reaches + 10dB | - {| o5] 15] % | 
AALC Unt_outout is 168 UP [a5 s0f = [a8 
MS. Output voltage when output is Low] 00 0007 
&&|MS. input current | Pin @ input current | | CK Tt] A 
> @ 
So EQ output voltage when M.S. output a e 7 
o}| M.S. level shanase: 1a ow omictich 19.5 | —23.5 | -27.5| dBV 
V R/P R/P mode control voltage piping Ree node | 35] - | 50) V 
Low : PB mode ee) ee ee 
= High: A_mode OO) SB! 
» 
MPO ee eee ow meter OO NO 
High : SW_ON a ae 
eee eee Low : SW OFF F oof = | tol * 
, High : Dubbing ON eo OO eh OO, 
Dubbing mode control voltage Low : Dubbing OFF FOG. = 1. 0 V 
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Units Resistance: Q 
Capacitance : F 
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| | | control voltage H = 5V 
TEST METHODS 4 L=0V 























Switch conditions Control voltage input | Output . 
S4 | S5 | S9 | S9A . Test method 
Pett [2 for(s |i jorela{aiatal | 34 
rie 2 fora Tr fonp epee eet 4 [7 |= 20 os Wor) | 
2 for ar fone ee ee fa [7 [v0 = 20 tog ov) 
THEO [1 [1 | 2 for{y {1 fonf[e{e{e fee] 4 | 7 | Vo-08vms 
Vor [1 [1 | 2 for{a {+ fon[e {eye lel] 4 | 7 |tHb=3% 
ie 2 for a fone eee pe 7 | Bw= 20h 
| sesso | of] it jowie fel e lee] 4 | 2 | yee soni 
/GveRec | 2 [ 1 | 1 | ON| 1 [1 /ON;|H;/H{IL[L][ LE] 9 [| 13 | Ge=20 log Wo/V) 
PTHDRes [2 1 | 1 PON} T[1[on;HIH[L] LIL] 9 | 13] Vo=05Vims 
PVomaxR[ 2 | 1 [ 1 |ON| 1/1 /ON;H[H{[L[L{L] 9 | 13 |THD=3% 
[_NoRec | 2 | 1 | 2 [OFF] 1/1 /ON;{H|H{LILITL] | 13 | BW=20H2~20kHz 
ome f2[ fo fonfr fen] ope efey © | mate, 
evo 2 ERP er [ot OW nee eso cio Nee 
EMDARC |= 2 Jot s2/- ORR aie PON MCs Pal aise oi Be Notes eae as 
fF a PON esp He Es |e es Oo 1S Note. ne 
EVoudls = hse) ota 2.) ORR ie 2 ION | ee ile ONG Ae ese 
BVG. soe 2 OR) 2.2 ONT te 18 Note Ses = ee 
OFF 7,18 
LEZ er) eee le Ne ONE te SON i Oe [Ral ioleal eal Ge ic 18 (Note i =e 
OFF 
OFF] 1] 1 TON; KT H{T ETE Tt) 9 | 13] Note 10 8 8§=§=—Ses—CsdY 





Note 1. Measure output voltage from the ALC inset point until input reaches + 10dB. 

. Input voltage range measured from the output voltage of the starting point to the point where the output voltage becomes 1dB higher. 
. Measure voltage of pin @ after preset pulse enters pin @ at @ msec. 

Measure current of pin @ after preset pulse enters pin ( at @ msec. 

Measure output voltage of pin ® when input voltage of pin @ increases and output of pin @ changes to Low from High. 

When voltage of pin @ is 4V, output is operating state and voltage of pin @ is 1V, output is noise voltage level. 

. When voltage of pin @ is 1V, output is operating state and voltage of pin @ is 4V, output is noise voltage level. 

. The difference between voltage of pin @ is 4V and 1V is 6aB. 

. When voltage of pin @ is 4V, ALC is operating state and voltage of pin @ is 1V, ALC is not operating. ~ 


OOONOOARW 


— 








TYPICAL CHARACTERISTICS 
THERMAL DERATING (M51167BFP) THERMAL DERATING (M51167BP) 
(MAXIMUM RATING) (MAXIMUM RATING) 

S s 

E E 

er a 

Z z 

O O 

< < 

Ou. QO 

a. Dn 

Y ” 

la O 

or ac 

LW LU 

= = 

O Oo. 

QO. OW 
0 25 50 75 100 125 0 25 50 75 100 125 
AMBIENT TEMPERATURE Ta (C) | | | AMBIENT TEMPERATURE Ta (°C) 
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OPEN LOOP VOLTAGE Gv (dB) RIPPLE FILTER VOLTAGE Vr (V) 


OUTPUT VOLTAGE Vo (Vrms) 


MITSUBISHI SOUND PROCESSOR ICs 


M51167BP,BFP 


SINGLE CHIP PREAMPLIFIER FOR DUAL CASSETTE RECORDER 


RIPPLE FILTER PIN @ VOLTAGE, QUIESCENT EQ AMPLIFIER CLOSED LOOP VOLTAGE GAIN, 
CIRCUIT CURRENT VS. SUPPLY VOLTAGE OUTPUT DC VOLTAGE VS. SUPPLY VOLTAGE 


20 - 40 
CTL Pin H=3.3V 
ae ed 









OUTPUT DC VOLTAGE Vpo (V) 





QUIESCENT CIRCUIT CURRENT Icc (mA) 
VOLTAGE GAIN Gv (cB) 
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PEt | [Acc | tt 
{iat 
5) | aT | tt tt yo 
Rashes e 
P(e Lee a 
0 5 10 15 20 
SUPPLY VOLTAGE Vcc (V) SUPPLY VOLTAGE Vcc (V) 
EQ AMPLIFIER OPEN LOOP VOLTAGE | EQ AMPLIFIER VOLTAGE GAIN, TOTAL 7 
GAIN VS. SUPPLY VOLTAGE HARMONIC DISTORTION VS. FREQUENCY << 
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< 60 6 
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SUPPLY VOLTAGE Vcc (V) FREQUENCY f (Hz) 


EQ AMPLIFIER OUTPUT VOLTAGE, 
TOTAL HARMONIC DISTORTION | OUTPUT NOISE VOLTAGE VS. 





VS. INPUT SIGNAL VOLTAGE Se a SIGNAL SOURCE RESISTANCE 
10 = 10 © £10000 
if ce > 
5 H itis © 4 
3h p al i a P= Y 
Gott melee Z 9 
rol LULL SoM LUT) 2 > 
7 eae ee 5 
5L +H TT A THD H{5 oF a 
3h veto; «6B a 
HTN AT tt > e 
of LiNweet et Tt, Son 
7, ON NYS TT TTT 7) oS a 
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INPUT SIGNAL VOLTAGE Vi (Vrms) SIGNAL SOURCE RESISTANCE Rg (Q) 
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VOLTAGE GAIN Gv (dB) EQ OUTPUT VOLTAGE Voea (Vrms) 


OUTPUT VOLTAGE: Vo (Vrms) 
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M.S. LEVEL (EQ OUTPUT VOLTAGE) 


VS. FREQUENCY 
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REC AMPLIFIER OPEN VOLTAGE GAIN 


VS. SUPPLY VOLTAGE 
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FREQUENCY f (Hz) SUPPLY VOLTAGE Vcc (V) 
REC AMPLIFIER CLOSED LOOP VOLTAGE GAIN, REC AMPLIFIER VOLTAGE GAIN,TOTAL 
OUTPUT DC VOLTAGE VS. SUPPLY VOLTAGE HARMONIC DISTORTION VS. FREQUENCY 
30 10 100 0.5 
Tee" CTT vere 
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APPLICATION EXAMPLE 
OUT2 REC IN2 ALC DRIVE 
k 
= ve 0.1 a 1M 
220u: M39 4AZ10u 10k WINE Ze Vcc 
Fal 






pees 
ee 
sit Hi ne re 


EB 





> O 
Go 

ich 

S 

33yuZZ me 

RIPPLE 
FILTER 
kb 
S 
‘e' 
> 
re Gel eg Leet 7 Le 
0.1 i 
oe i 0.12777 + {+ 
220u" yr 3.9 Lid 10u 0.127 1Ouz7 Ou fe ol LEAT 
4.3k 
ee Tu tk 
= : OISE FILTERC/R DRIVE 
OUT! Rec IN1 GAIN CONTROL 
Units Resistance : Q 
Capacitance : F 
OPERATIONAL CHECK LIST 












Pin@ (Rec/RB control) 
beer 
POs 


reQ amolfr sd] OT 
Rec amplifer ———Sid Cx 


OFF 
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AUTOMATIC ADJUSTMENT-PROVIDED RECORDING 
AND PLAYING PREAMPLIFIER 





DESCRIPTION | | 
The M52122FP is a preamplifier for recording and playing on double-cassette tape becks. 


With various circuits for automatic adjustment incorporated, including olaying level and 
recording equalizer characteristics adjustments, the IC can streamline the production line 
of mini-ccompo and radio cassette units, eliminating convetional adjustment processes. 


FEATURES 

MControls based on 16-bit serial data from the 
microcomputer 

M Uses the two-line communication system (DATA and CLK) 

MtThe output ports can be switched, corresponding to the 
dual cassettes unit to be used 

incorporates the electronic volume to adjust playing output 

Mi Incorporates the recording amplifier capable of micro- 
computerized fine adjustment of characteristics 
Crecording equalizer characteristics and recording level 
adustment). | | 

Mi Incorporates the line amplifier with ALC function possible 
to use the noise reduction IC (the amplifier probided with 
the ATT circuit for line input level adjustment as well) 





WM Incorporates the voltage output circuit for bias adjustment 


(in eight steps) | Outline 42P2R-A 
! 0.8mm pitch 450mil SSOP 
RECOMMENDED OPERATING CONDITIONS eens Veen Se Ommy 
Supply voltage 11819 |: eR Vcc, VEE = 55~7.0V | 
Rated supply voltage wedged eave ialeeese suerscadove ies oi Neve Wisin ee eieyers else Vcc, VEE = os 6V 
Rated power CONSUMPTION «iirc tet etet reeset treet teats -« 4BOmW 


SYSTEM CONFIGURATION 


PLAYING HEAD LINE 
UTPUT 
ES PLAYING AMPLIFIER 


NOISE REDUCTION INPUT 
| IC 
=a 


PLAYING LEVEL | RECORDING ! 


LINE AMPLIFIER 
AMPLIFIER/ ATT(O~ — 30dB) 
fc, fg, gain ALC PROVIDED 
BIAS | adjustment 
ADJUSTMENT 
CIRCUIT 


RECORDING HEAD 
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AUTOMATIC ADJUSTMENT-PROVIDED RECORDING AND PLAYING PREAMPLIFIER 


PIN CONFIGURATION 


VCA CONTROL 1 40} VCA CONTROL 2 
VCA OUTPUT 1 B9} VCA OUTPUT 2 
VCA INPUT 1 B8] VCA INPUT 2 

PB EQ! 
HEAD SWITCHING 1 B6] HEAD SWITCHING 2 
HEAD CONTROL 1 B5}| HEAD CONTROL 2 


TEST INPUT B4) ALC TIME CONSTAN 
ALC VARI ABLE B3] ALC VARIABLE 
RESISTANCE 1 RESISTANCE 2 

LINE INPUT 1 B2} LINE INPUT 2 


ALC DETECTION INPUT 1 31}; ALC DETECTION 2 
LINE OUTPUT 1 
REC INPUT 1 
REC NF1 
REC EQ1 
REC f.C1 
REC f.G1 
REC OUTPUT 1 
DATA 


Outline 42P2R-A 


IC INTERIOR BLOCK DIAGRAM perie: CRN 


LINE. 
VCA OUTPUT 2 pp EQ HEAD COSTANT INPUT 2 gutpuT 2 REC NF2_~—sREC f.2 REC OUTPUT 2 


2 
FILTER CONTROL 2 ALC ALC BIAS 
yes soy REC. ADJUSTMENT 
vee | CONTROL 2 ben |NPUT alswiTcHING 2| SS CEANCE Toe INPUT 2 | REC EQ2 | REC f.62 pe. Nec 


RESISTANCE 2 
E)~CO)-6)-@-) 
Faby ales, #) 


atk wel 7m | | 
7 Via | 


rocco 


ice aas se, a caw Se 


— 
ot 
~~ 


SPSS SS eS ee ra ae as oy 


ot -----------4 


a 


/\ a en 

AN3 eins 
tA en) ch tee 
O--O492B-G-O+8-O-B9-O-@) 


VCA VCA INPUT 1| HEAD | TEST INPUT LINE LINE | REC NFI | REC £.C1 | REC DATA CLK 
CONTROL 1! SWITCHING 1 INPUT 1 4 OUTPUT 1 QUTPUT 1 - 


VCA PB EQ HEAD REC INPUT 1 REC EQ] REC f.61 
OUTPUT 1 CONTROL 1 oc ARIABLE DETECTION 


SISTANCE 1 INPUT 1 
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ABSOLUTE MAXIMUM RATINGS (Ta=25°, unless otherwise noted) 


Symbol 


Veo eee Oe 
| It 
Ves. eee | 


| Power dissipation «| 10008Standard circuit board) mW 
Topr Operating temperature =20~+:60 
Storage temperature -40~+125 
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ELECTRICAL CHARATERISTICS (Vcc = 6V, Vee = — 6.0V, f = 1kHz, Ta = 25°C, unless otherwise noted) : 


| [icc | Circuit current 1 | Wheen_nnoo signal after power on 
| [tee | Circuit current 20s When no signal after power on | — - 38 


GvoEQ1 
HDEQ 

E . 
I Output _noise_voltage 
Q_ 





ON 


0 


< 
T}ro 343 


VCA amplifier 


O|Z/<|A/O|M\Z\</44 
Oo s| |e 
3 m| ia 
x x 
DD 


rc 
< 
= 
3 
a 


— | 
—s — N 
o1 © Ol 





vcRec Vo=0.5Vrms, normal condition, gain set to max; 4.4 
THDRee 
. 
oRec Output noise voltage BW = 20Hz~20kHz, Rg = 10kQ 
epRec Vo=0.5Vrms, BW=20Hz~20kHz, Rg=10kQ |. 
VoALC When ALC level at start + 10dB 
THDALC 
AALC 
= 





AN 


Go ol — —1No ol 
Ol] —|e}—1—1oO on KID OloO oO 


0. 


ALC |REC amplifier 


K oO S1Olt, 
—=IpolOlOlalw|/Mlol|Alolalilo + 
Mi ololalal aAl=lolalololala]— 
| on 
a4 OO}. {0 4 Oo CO Oy bit KK 
Oo] ISlol Imo! jo} {> oa |AiNjol jo 
3 Ele 
1/5 /S/S/F 1x 
3 310 
wn n 













3 | GvcLIN — 
=| THDLIN | Full higher harmonics distortion factor) Vo=0.5Vrms, ALC off, gain set to max 0.01 % 
S| VomaxL_| Maximum output voltage | When THD = 3% | 
4 | NoLIN BW = 20Hz~20kHz, Rg = 10kQ 
S Vo-0.5Vrms, BN=20H2~20kiz, Ro-10k0 ee a 
Chie inoue current VCH = 5V = pO). ST A 
WLicL = VCL = OV = +1 
2 VDH=5V - + 
ODE ee eae 5 Pol A 
enor VDL = OV - #1 
= CLK H-level voltage Recommended conditions Vcc 
O L-level voltage Recommended conditions /GND[ 00; 1.0] V | 
DATA H-level voltage Recommended conditions 
L-level voltage Recommended conditions /GND[ oO; 10] V | 
ReL= 24k when data 1 head 
[ving [newt tom [cece mi? | 29] ool - |v 
> switching 
a Re. = 24k when data 1 head , 
5 tput -outpl - 
O ReL= 12kQ when data 1 head | 
coe =] eel = |v 
= 
VoLGND | output L-output voltage BRE = 12k2 when data | head 5.85) - 5.7 V 
switching output is set to 1 
| REQNFO_ 












































_ $| REQNFO For data 1, D7 =0 and D8=0 AO | 8.00] 9.60 | kQ 
REQNF1 | EQ NF resistance 1 | For data 1,D7=0 and D8=1 4.70 
~ 8) REQNF2 | EQ NF resistance 2 For data 1,D7=1 and D8=0 2.80 
| RecG1 | Rec gain control 1 For data 2,(D3,D4,D5)=(1,0,0),GVCRec referencel — 3.5 | —-2?.8/ -2.1 | dB 
5 Rec gain control 2 For data 2,(D3,D4,05) =(1,1,1), GVCRec reference) — 5,3 | ~46} -—3.9 | dB | 
8 Rec fG control 1 For data 2,(D6,D7,08)=(1,0,0),f=10kHz reference + 2.1 | +2.8| +3.5 | cB | 
a Rec #G control 2 For data 2,(D6,07.08)=(1,1,1),f=10kHz reference +4.2 | +4.9/ +5.6[ dB | 
- Rec fC contro! 1 For data 2, (09,D10, D11)=(1, 0, 0), f=10kHz reference /-23 | -16|-09]| 0B | 
3 Hes controk 2 | For data 2, (09,010, 011)=(1, 1, 1) f=10kHz reference | —3.5 | — 2.8] — 2.1 
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ELECTRICAL CHARATERISTICS (cont.) 























10.3 | dB _| 
[GvcGO | Rec gain C02 SSSSCS* rata 2,00, 02)=,0) VoD. SVG IK | 7.O| 78) 86] a8 
| GvcR/P | Rec R/P operation _—=—_| For data 1, output ratio between when 03-0 end oa1 | 50 | 70] - | dB 
| GveMUTE | Rec_output muted operation __| Far data 1, output ratio betwoon when O60 and 61 | 60 | 80] —- | dB 
GvcTEST| TEST input operation |For data 1, D4=1, Vo-O. 5Vrms, flkHz | -1 | 0] +1 dB 
| Gvel.C1_| LINE level control 1 | For data 2, (012, 013,014, 015)=@ 11,1] - 16 | -14 | -12 | dB 
For data 2, (012, 013, 014, 015)=(1, 1, 1,1)| - 32 | ~ 30 | - 28 | dB | 
AC bias control resistance 1 For data 1,(D13,D14,D15) = (0,0,1) 103 
For data 1,(D13,014,D15) =(1,0,0) 

AC bias control resistance 3 For data 1,(013,014,015) =(1,1,1) oe 








DIGITAL CONTROL SPECIFICATIONS 
9-1. Data format 








3BIT 3BIT 2BIT ABIT 3BIT 
Dg9=L_ Dto=L D1i=L D12=L (LSB) 
DATA HEAD R/P TEST REC’ ALC PB EQ BIAS ADJUSTMENT 
SELECTION gyi reuiy, GND MUTE ON/OFF 
OBIT 3BIT 3BIT 3BIT ABIT 
(LSB) 
DATA REC EQ REC EQG REC *G REC #C LINE LEVEL 
SELECTION 












Signal_name 
Data selection| “L” indicates data group 1 


Head “H” makes pins 7 and 36 “L” 
switching 
D2 Head “H” makes pins 8 and 35 “L” De 
control 


“L” makes REC mode 
Da “H" connects line input to test input 
Ds “H” turns REC and MUTE on 

| Ds_| ALC ON/OFF] “H” turns ALC off 








“R’ indicates data group 2 
Di De 
L L -+*normal 
LL: H ---metal 
H L -Cr02 


REC EQ gain control : 
O~7 (8steps) 


Data selection 


































REC fG control : 





















L  -+-normal 
L H -+metal/double speed normal 
L  -+-double speed metal 


Dg Dio Di1 Di2 
bs L 


O~7 (8steps) 













REC fC control : 
O~7 (8steps) 





(Undefined) 











LINE LEVEL control : 
O~F (16steps) 


LINE LEVEL 
(MSB) 




















Dis 


AC bias control resistance volume : 
O~7(8steps) 


Bias adjustment 
(MSB) 
(LSB) 







(LSB) 
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iitererence Data group 1 data setting chart 



















HEAD 
HEAD 
L Se 
OUTPUT " 
fe 


HEAD 
separ oee 
OUTPUT " 


ogo a 

oe "H" 
CONTROL / 
OUTPUT “L" 


eee 
fro 


Pa 


|] ADJUSTMENT 
DRE: 







eee ee 
ope tafe pena _| 
TPH {HLH | emo | 







lop | t [ene 
He [ue 
rape [| sue 










[Reference] Data group 2 data setting chart 


[eve [ore [ove [ois [ume weve 
pope Pe Le Le [itt | 
Se 

oat tt |e es | 

eee | ee 
pel haw |e [ee 
i ee ee 


(f=1kHz) 






|_| Do | seuection 


Pepe fox 2 
















se ee eed 


OP |e |e eter 
eee 
een 


——T ~3: 4dB 


fefe [at fe 
TPR HR fee 


cle ee reer) ee ie mete =| El be Be inher es 
fof ce fromm ] / Lope |e | et [eter | fof t | t | & Yet | 


cfc [ew Yura | ee ee 
Efe [efen YBa bee) eta Te 
~ STR [te 

pe HLH |e foaz 

So 


(f=10kHz) - (f=10kHz) 
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9-2. Data setting table (Indicated here are design values) 


PB EQ MODE 










| [| Or | Ds | PB EQ MODE | 
Ol Lt | Normal 
Double speed metal 





REC EQ MODE 


a REC TAPE 
p MODE LEVEL 
















REC fG 
| Ds | Dr | Ds | REC HG 





3 


— 1.208 
—1.6dB 
= 2.008 


- 2.4dB 
= 2.80B 








(f = 10kHz) 









BIAS ADJUSTMENT 
|| Dis | Dis | Dis [BIAS ADJUSTMENT] 
pO] L [| t | bt | High impedance 
6] H | A] t | G2kQ 
REC EQG 

| | Ds | Da | Ds |  RECG 
Of L | L | Lt | OdB(reference) | 
Pe AE AGB | 

LINE LEVEL 


( 


>| mn] a] o]0|> [0/0] ~/o]a] a[o}o|=o] | 
el=l=lelelalal eller 










N 


—~nh 
a 


= 1kHz) 
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D15 LINE LEVEL 


OdB(reference) 
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9-3. Data timing (Recommended conditions) 


ok FPP Tt tt 


*x Data commuication conforms to “MSB first.” 


' 
| 
‘ 
4 


oe VA, P 


CLK rise initiates data signal read CLK fall initiates latch signal read’ Latch signal “H 


8us min 8us min 
ViH 


VIL 


1 t 
' \ 
\ t 

cs t 

S 1 

t 
t 
i 





CLK 


——---———Y 
Data signal LOW peripd Data signal Latch signal 
(data latch does not occur) 


———~_——“" 
16bit of data are sent Finally CLK fall initiates latch signal 
read, sending the latch signal 


Note: Set ViL and VIH for CLK and DATA input so as to be within the 
range from GND to Vcc 


9-4, Data communication specifications 





16bit data group _ Latch signal L-section Another 16bit group 


After sending a 16bit data group, make sure to send signal “L”, the data signal between two clocks. 
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[REFERENCE] REQ EQ characterostocs 


GAIN 


REC EQ: set to O 





















REC fG(f =10kHz) 


0 a8 eterencel 





























= ens 
: re] + a2e8 
‘\ REC G ‘ 
¥ 0) : a 
>, =a y. ment eee wenn? ‘ 
! | BS REC #C (f = 10kHz) 
TkHz 10kHz Frequency | Q |0dB (reference) 
REC EQG 
abate 2 | 088 | 
pe 208 | 
re | 4008 
(f= 1kHz 
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TEST CIRCUIT 





V2 
v3 
10k 
+ 
ely 
10u a 
1k 
6 | 
24k 
12k 
ES 
(o EB 
10 
10k S11A ca 
2 
0 11 
Atk | 22k a 


O PrN 
zl 
UM 
7 
7 
lal [| 
rol. 
oO —s 
7] 
7/ 


10k 10 
4+) + Ne 1 
+——3 S14 47y S14A 
10k 


4 
oer | 





0.0033 4 
+4 
0.0033 1 ao : f 
aor 7 12k O.0Olyu 
O-s 
O-8 


+ 
ia V40 
40 

ae 


OT 


A 


q w @ w w w w 
nO Q K Oi o> ~ © 
Z 
on 
@ 
nO 
> 


22k 





1 15k : 
S294 We eee 
47n S29 4 kK 
2 10k : 2 
2 
0.0033 u 
+ 
26 N 
26 10y 10.22u 0.00834 
0.07 4 ee sd ootg 
6 
30k 
13k V23 
t— 
>) b 
ie Voc 
$22 


Units Resistance : Q 
Capacitance : F 





} MITSUBISHI 
™ ELECTRIC 


MITSUBISHI SOUND PROCESSOR ICs 


M52122FP 


AUTOMATIC ADJUSTMENT-PROVIDED RECORDING AND PLAYING PREAMPLIFIER 


TYPICAL CHARACTERISTICS 


BIAS CONTROL OUTPUT VOLTAGE (CV) POWER DISSIPATION Pa (mW) 


OUTPUT VOLTAGE Vo (Vrms) 


THERMAL DERATING 





O 25° 606075...100: 125 -150 


AMBIENT TEMPERATURE Ta (°C) 


BIAS CONTROL OUTPUT VOLTAGE 
VS. SUPPLY VOLTAGE 





ce eA CE - eS, 0 
SUPPLY VOLTAGE Vcc, Vee (V) 


VCA AMPLIFIER I/O 


MC 
NATIT 


Ene 


LTH Ru = 10kQ 


INPUT SIGNAL VOLTAGE Vi (Vrms) 





CIRCUIT CURRENT VS. 
SUPPLY VOLTAGE 


Tre =25C | ie | LA 
No SIGNAL eT Ee a 

+ 4Q}REC MUTE O 
Z -f- 


eee 
Eee eee a) 
Cee ea seg 
Eee Peed leat deals 
ee 
+2 +4 +6 +8 +10 
SUPPLY VOLTAGE Vco, Vee (V) 













CIRCUIT CURRENT Icc, ss (mA) 






VCA CONTROL VOLTAGE VS. 
ATTENUATION 


ATTENUATION (dB) 


—9 pe pp yp 
we ta 18, G20 C1 22 23 


CONTROL VOLTAGE (V) 


VCA AMPLIFIER SIGNAL SOURCE 
RESISTANCE VS. OUTPUT NOISE VOLTAGE 


poe So ee 
BEL ce 














Slvee= ev SHEE 
SYR = 10kQ) Pe 
DIN-AUDIO 





eee ec el 
eel a 


EERE 


Lit et Beco 
amis 
aoe e 

Yd 
zi 
ll | 
all 
sip 
t 
a 
pas 
= 
bodes 
ees 


23 Ol. Zo i ZS. D 
100 1k 10k 400k 


SIGNAL SOURCE RESISTANCE Rg (2) 





OUTPUT NOISE VOLTAGE Vno (uVrms) 


TOTAL HARMONIC DISTORTION THD (%) 
Oo NW ONO N@ OI~N 
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REC AMPLIFIER I/O REC AMPLIFIER I/O 
ie CHARACTERISTICS 1 10 Se i. CHARACTERISTICS 2 , Se 
= 1 2 
rete Peele et ae ile Sean op 
> SSeS ll Leet evi eee leis 7 
”n 3 Clo ETAL — Tr a EE Thee or 
= petal Loa = E 3 | f = 10kHz Ee cere eee 
S velo. WAI, «2 «6 SiR -iKs COMA z 
Corer (NORMAL Aco © ) WA ° 
O COCA - O 1 Ji E 
> 3 COE eo o = 7 | HW | oe 
w SCO eo O wo Yr O 
? PT rT nH © a 2 
= OL a AA 9-1 a - 3 Oo 
= fro AA CCC 2 = 2 e5 
O 3 Cee No = O = 
> > CON i é oe OF 0.1 S 
5 0.04 at} orzg 5 z 
eS x = 
= 3 t = - 
oO. 2 7 S-.. Z 
OOOl as by 28 61, 28.67, 2857 Oo sos CULT 571235710 © 
OI Oi 1 io | 3 2 
INPUT SIGNAL VOLTAGE Vi (Vrms) INPUT SIGNAL VOLTAGE Vi (Vrms) 
LINE AMPLIFIER I/O Se 
a SS a 
ES F 
SO i! 1 6 
° Aigo ee - 
> ere a 
3 VTi ty UE O 
far. Sse ee O 
8 oo LILLE a 10 
- ¥. corr 0 
= £e—eot erry a 
So See Q 
S Sep Hor Z 
00, LLL LU oe 
2007 Ee oe 
S eee < 
= 3 Ee oH cones as 
iO 2 4 
og LLU HHI} 
Ee UN get aes iy 23 ©7510 So 
INPUT SIGNAL VOLTAGE Vi (Vrms) 
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APPLICATION EXAMPLE 


P/R 
SWITCHING 


PLAYING/ 


RECORDING 
BIAS HEAD 
dy | der 
aaa 
5 L 


: ‘ ; 
PLAYING 
HEAD 


St 








TEST = 
o 34 VEE S 120P 
30mHS} ==120P !N e a di gales ook ap 
10yu 
10 33 
10k 560P 3.3u Eas aud 3.3 i a 
LINE ict 47k “Aik a H LINE 
IN IN2 
2.2 
ALC ah Atk 22k 47k +22 ul ALC 
IN1 a 5 IN2 
10u 
LINE Ar LINE 
OUTI N OUT2 
47, 15k 
REC + REC 
IN1 N IN2 
DOUBLE 0.003 fe 2208 DOUBLE 
: | 
SPEED 0.0031 Coren 
SHITCH 990 [101 Ou | 220 SWITCH 
ce NT 0.22u : 
0.003 uw ut 
1k 
ow 0.003 et 
1k 12k 0.01 0.01 12k ae 
+ 0.012u 012 u = 
R RS 
22 22 
DATA 30k ) -7.5v BIAS 
ADJUSTMENT 
(Note) 
CLK > Voc 


Units Resistance : 2 
Capacitance : F 


Note: Set the resistance and bias adjustment power. source voltage so that pin23 
terminal voltage is VEE or greater. 
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DESCRIPTION 
The M62451FP is a single chip preamplifier for recording and playing on dual cassette 


recorders. 

With the low-noise playing preamplifier and various circuits for automatic adjustment 
incorporated, including playing level and recording equalizer characteristics adjustments, the 
IC streamlines the production line of stereo set and radio cassette units, eliminating 
convetional adjustment processes. 


FEATURES | 

M Controls based on 16-bit serial data from the micro- 
computer — 

M Uses the two-line communication system (DATA, CLK) 

Mi Built-in the low-noise playing preamplifier with the function 
of tape mode selection 

M Built-in the electronic volume to adjust playing output 

MM Built-in the recording amplifier capable of microcomputerized 
fine adjustment of characteristics (recording equalizer 





characteristics and recording level adjustment). 

MI Built-in the line amplifier with ALC function possible to use Outline SEPEN-A 
the noise reduction IC (the amplifier provided with the ATT 0.8mm pitch QFP 
ee ; : ; (14.0mm x 10.0mm x 2.8mm) 
circuit for line input level adjustment as well) 

WM Built-in the voltage output circuit for bias adjustment Cin 


eight steps) 


RECOMMENDED OPERATING CONDITIONS 


Supply voltage rangers ttre Vec, Vee = + 5.5~7.0V 
Rated: supply. Voltage>s:tit-ehteverstesncieenten Vcc, Vee = + 6.0V 
Rated power dissipation Cem eee meee Ose Hee HOHE DO eer HH EeOeeeeeseee 480mW 


SYSTEM CONFIGURATION 


PLAYING HEAD LINE 


OUTPUT 
E 
B 
LINE 


NOISE REDUCTION INPUT 
IC 


M62451FP 


(PLAYING AMPLIFIERY RECORDING LINE AMPLIFIER) 
PLAYING LEVEL AMPLIFIER/ ATT(O~ — 30dB)} 
ADJUSTMENT VCA/ | fo. fg. gain ALC PROVIDED | 


BIAS TAPE AND HEAD adiustment 7 


{ADJUSTMENT | SW IRCGING (A 
7 Seeaeele eer 


RECORDING HEAD 
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PIN CONFIGURATION 


BIAS ADJUSTMENT 


REC OUTPUT 2 
REC OUTPUT 1 


Fl 
FE 
EI 

“Ny 


REC EQ2 
REC NF2 
REC INPUT 2 41}REC INPUT 1 | 
LINE OUTPUT 2 LINE QUTPUT 1} 
ALC DETECTION INPUT 2{6 | ALC DETECTION INPUT 1 


NC 
LINE INPUT 2[9| LINE INPUT 1 
ALC VARIABLE IMPEDANCE 2 10] ALC VARIABLE IMPEDANCE 1 
ALC TIME CONSTANT TEST INPUT 
VCA CONT2 VCA OUTPUT 1 
VCA OUTPUT 2 VCA CONTI 
VCA INPUT 2 [14] BI} VCA INPUT 1 
EQ OUTPUT 2 EQ OUTPUT 1 
EQ NFOB2 [76] EQ NFOB1 


=] 
EI 
Co 


N - 
{ <x 
O © 
Lo LL 
z z 
Oo Oo 
Lu Lu 


Outline S6PEN-A NC : NO CONNECTION 


IC INTERNAL BLOCK DIAGRAM ALC ALC VARIABLE 


REC INPUT 1 DETECTION IMPEDANCE 1 ca VCA 
REC E01 Line 'NPUT 1 OUTPUT 1 INPUT 1 EQ NFOB1 


LINE 
REC NF1 | ouTPuT 1 | NC NC INPUT 1 es INPUT | VCA CONTI | guTPUT 1| 
44) (43) 42) 1) (4) 89) 


CONTROL VOLTAGE 
CONTROL CIRCUIT 
CONTROL VOLTAGE 
CONTROL CIRCUIT 


(19) DECK B2 
(18)EQ NFI2 


17)EQ NFOA2 





REC #C2 | REC NF2REC LINE | WNC NC LINE ALC TIME | VCA eo OUTPUT 2 
INPUT OUTPUT ALC INPUT 2 | CONSTANT OUTPUT 2 
REC £02 2 2 DETECTION “ALC VARIABLE VCA CONT2 VCA INPUT 2 EQ NFOB2 
INPUT 2 IMPEDANCE 2 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) 












eee aie fe a 
seas | 
| Pa _| Power dissipation + 10008Standard circuit board) mW _ 


ELECTRICAL CHARACTERISTICS (Vcc = 6V, Vee = — 6.0V, f = 1kHz, Ta = 25°C, unless otherwise noted) 


S mn Limits 


| [tcc | Circuit current 1 | When no signal after_power_on 
| [tee | Circuit current 2_ | When_noo signal_after_power on =4 
| GvcEQO | Attenuation O  —————SsSYsCVi = 0.5 Vrms, Veo = 4.5V, VCAref =5.0V 












Cc 


< 

Olan 00 Oo; ! | + p}® 

IN| RO O1 KNIT POLO o1| * 
=“ 


B 
ie 


4 
< 
Do 


é 
Oo 


ol 


= 3 


oO 









Vi=0.5Vrms, Vc = 1.85V, VCAref =5.0 


THDEQ | Full higher harmonics distortion factor Vo = 0.5Vrms 
VomaxE When THD = 3% AS: 


< 
3/3 


ms 
u Vrms 


VCA amplifier 


BW = 20H2~20kHz, Rg = 1k 
Vo=0.5Vrms, BW=20Hz to 20kHz, Rg=1kQ 
Opened loop voltage gain Vi = 0.05mVrms 


THDEQ | Full higher harmonic distortion factor} Vo =0.5Vrms, f = 1kHz, normal 









lO =o 
inlolalololaAlilo + 
DIM DIO|AIOloOlaAalioa|— 


BW = 20Hz to 20kHz, Rg = 1k@ 








—_ — I 
| 
— iN — — 












& Closed loop voltage gain Vo = 0.5Vrms, f = 315Hz, normal 
a ,f= | : % 
s When THD = 3% . . Vrms 
£ 7 | 0.8] 1.2 | wVrms| 
Separation “Vo=0.5Vrms, BH=20Hz to 20kHz, Rg=1kQ | 85f - | oB | 
E eiosed loon: vellaueeain "Vo. SVens, nornal condition, sein sot to max | 44 | 6.6] 68| 48 
5 | THDRec | Full higher harmonics distortion factor, Vo = 0.5Vrms, f = 1kHz, normal 
5 When THD = 3% | 19 | 24] = | Vims | 
9 BW = 20Hz to 20kHz, Ra=10kQ2 | - | 35] 70 | uVrms 
a Vor0.5Vrms, BY=20Hz to 20kHz, Ag=10kQ | 50] 75) - | B | 
és VoALC | ACL output voltage When ALC level at start + 10dB 
@ | THDALC| ALC distortion factor When ALC level at stat +10dB | - | O5| 15] % | 
AALC ALC _ range Input level range during ALC on | 22] 27; - | oB | 
o GvcLIN | Closed loop voltage gain Vo=0.5Vrms, ALC off, gain set to max) - 14 | -12| -10[ aB | 
| THDLIN | Full higher harmonics distortion factor] Vo=0.5Vrms, ALC off, gain set to maxi - | 0.01 % 
s When THD = 3% 4148 | 15] =| Vims | 
us NoLIN Output noise voltage BW = 20Hz to 20kHz, Rg = 10kQ | — | 15} 70 | uVrms| 
=| SeoLIN | Separation Vo=0.5Vrms, BW=20Hz to 20kHz, Rg=10kQ | 5O/ 75| - | aB. 
Leneatpae VoH = SV =i fof 7 [wa 
: VCL = OV 
Sa acieana YDH = 6V P=ry of +r wa 
5 VDL = OV 
£) VCH CLK H-level voltage Recommended conditions. 
O Level voltage Recommended conditions _ | GND | Of 10/ Vi | 
S DATA H-level voltage Recommended conditions 8.01. Vice 
= L-level voltage Recommended conditions | GND |  O] 10] Vv | 
CLK operation speed ea ea a OL ODT HR 
DATA setting time H | Time from date setting until CLK become “H’ | 2.5 | - | - | nsec | 
DATA setting time L [Ting fron dete setting until CLK bocone | 25] - | — | usec 
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ELECTRICAL CHARACTERISTICS (Cont.) 

























x os Limits 
oO 
mbol Parameter Test conditions : U 
| Test conditions ge 


| 
GO) 
oO 

| 
nN 
CO 

| 
NO 







For data 2,(D3,D4,D5) =(1,0,0),GVCRec reference 


| RecG1 Rec gain control | 
Rec gain control 2 For data 2,(D3,04,05)=(1,1,1), GVCRec reference — 


NM} On ¢ 
wo 









































RecG1 : 1{ oB | 
| RecG | = 46) -39] BI 
= Rec fG control 1 For data 2,(D6,D7,08)=(1,0,0),f=10kHz referenca + 2.1 | +28) +3.5 | dB | 
8 Rec G control 2 For data 2,(D6,07,08)=(1,1,1),f=10kHz referencd +42 | +49/ +56] dB | 
s Rec fC_control_1 | For data 2, (09,010, D11)=(1.0,0),fe10ktz reference | — 2.3 | -1.6[ -0.9| dB | 
= Rec fC control 2 For data 2, (D9, 010, D11)=(1, 1, 1), f=10kHz reference /-35 | -28|-21[ dB | 
S| GvoRME | Rec gain metal | For data 2,(01,02)=(0,1)v0=0.5vems folkte | 8.7 | 9.5| 10.3 | dB 
: 78| 86] 48 
Z| GvcR/P | Rec R/P operation =| Fr data I,output ratio between when 03-0 and D2e1_ | 50 | 70] — | dB | 

| GvcMUTE | Rec output muted operation __| Fer data t,output ratio betwoon when Dé=0 and 06=1_ | | 60 | 80] - | dB 
For data 1,D4=1,Vo=0.5Vrms, f=tkHz | -1 | 0} +1 0B | 
Line level control 1 For data 2, (012, 013, 014, D15)=(0, 1, 1, 1) -12| oB | 
Line level control 2 For data 2, (012, 013, 014, D15)=(1, 1,1, 1 -28 | dB 
2=| Rbias! | AC bias control resistance 1 For data 1,(D13,014,D15) =(0,0,1) 
*z| Rbias2_| AC bias control resistance 2 For data 1,(D13,014,D15) =(1,0,0) 12.4 | 15.6 
<*°} Rbias3 | AC bias control resistance 3 For data 1,(D13,D14,015)=(1,1,1) 
DIGITAL CONTROL SPECIFICATIONS 
1-1. Data format 
3bit Sbit 2bit Abit Sbit 


Dg9=L ODio=L ODit=L  DI2=L (LSB) 





DATA = esp. “HEAD opyp TEST REC ALC PB £Q ENS AOI TMENT 


SELECTION cys zeuiyg GND MUTE ON/OFF 


2bit 3bit 3bit 3bit Abit 








DATA REC EQ REC EQG REC fG REC fC LINE LEVEL 
SELECT ON ; 
|__| Signal Name | Function | Signal Name 





Data selection] “L” indicates data group 1 Data selection} “R” indicates data group 2 
. D1 


Head H” turns playing amplifier input to D2 

| switching deck B LL L  ++*normal 
Head “H” turns deck A input to GND D2 L Pi, SEmetal 
control 








L --Cr02 


REC EQ gain control : 
O~7 (8steps) 











e 
Ww 


“L” makes REC mode 
“H" connects line input to test input 
“H” turns ALC off 


Ds 
L  +**normal 

rene H -:+*metal/double speed normal 
L -+double speed metal 


Dg Dio Di1 Di2- 
[ss Ll L L 





D1 
D2 
Da 
; 


ee 
on 





REC fG6 (MSB)| REC fG control: 





D 
O~7 (8steps) 











REC fC control : 
O~7 (8steps) 


REC fC = (MSB) 





= 
oO 































= Jo fo jo ~s Oise {[® 
B&B }_wi}yry jo 


aa (Undefined) (LSB) 
LINE LEVEL LINE LEVEL control : 
D1i3 | Bias adjustment| AC bias control resistance volume : (MSB)| O~F (16steps) 
(MSB) | 0O~7(8steps) 
Dis {LSD Dis 


(LSB) 
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[Reference] Data group 1 data setting chart 







oft [acon 
[iH [atc OFF 


ape ye yt ee 
EE eee 
2b th | tna | 























SW TCHING/ 
; OUTPUT " 
HEAD 
] Sear 
OUTPUT " 
HEAD Oe 
oe opt [ee | 


L CONTROL/ 
on pC [see 
D 
rape [asus 













CONTROL / 


HEA 
ye | 





OUTPUT “L" 


roy prec woe 
i frei 







[Reference] Data group 2 data setting chart 


ee 
ope pe te [a |e 
ool TT |p ee 
roy H | Ae 
fey HK | HLH | Lz 
aes JH |-38 


(f=1kHz) 







|_| | sexecrion | 


cf four 2 
Joe. 


ok avo ed 


fof uf u Yvom | / fof & |e |e [reterene fo ee ae 

fac fe fuera | ee ee eee read 

ape fo few Yo oe oc 
nn a ee S| A 
elec tee 
eee 


(f=10kHz) (f=10kHz) 
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1-2. Data setting table (indicated here are design values) 


PB EQ MODE 





[Ds_| PB EO MODE 






REC EQ MODE 


REC TAPE 
MODE LEVEL 
5.608 





(f = 1kHz) 


REC fC 
OdB(reference) 





BIAS ADJUSTMENT 





REC EQG 


































| 
LINE LEVEL 
Di2 | Di3 | Dia | Dis 


— 20dB 


H 


alm] o]o[@|>|o]e|~[ola|s])n|—~[ol | 











( 


“nh 
HI 


kHz) 
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1-3. Data timing (recommended conditions) 
* Data commuication conforms to “MSB first.” 


pate TTP, 
ra LATCH SIGNAL “H” 


CLK RISE INITIATES DATA SIGNAL READ 
CLK FALL INITIATES LATCH SIGNAL READ 


_ ee 






CLK 


DATA 





As ee ee ees 
DATA SIGNALLOW PERIPD DATA SIGNAL LATCH SIGNAL 
(DATA LATCH DOES NOT OCCUR) 


A ecg pe 

16BIT OF DATA ARE SENT FINALLY CLK FALL INITIATES 
LATCH SIGNAL READ, SENDING 
THE LATCH SIGNAL 


Note: Set Vil and VIH for CLK and DATA input so as to be within the 
range from GND to VCC 


1-4. Data communication specifications 





16BIT DATA GROUP LATCH SIGNAL L-SECTION (ANOTHER 16BIT GROUP 


After sending a 16bit data group, make sure to send signal “L”, the data signal between two clocks. 
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[Reference] REQ EQ characteristics 


GAIN 





REC EQ: set to 0 
















REC fG(f = 10kHz) 
OdB (reference 
+ 0.7dB 
2) + 1.4dB 
3} +2.1dB 



















= + 2.8B 
= (f kHz) + 3.50B 
. 16 | +4.2dB 
‘. + 4.9dB 
\\. REC G on ‘ ‘ 
- O ¥ ra 
M2 Bee ween wan onane on . ‘ 
! ! REC #C (f = 10kHz) 
1kHz 1OkHz FREQUENCY | [0dB(reference) 
ie eae 
5 [paBcrtererd 
fe] - 24d 
[6 | — 4.008” 
(f = 1kHz) 
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TEST CONDITIONS 






o "2 


Remark 
o 71 
ied 
ied 
“QO” 


Th 


n 20 output when OV is app 
eference : GvcRec 


5(38) 


= z 
= xz 
~ ~ 
z z 
£ z 


in 21 output when 5V is applied 
in 21 output when OV is applied 


in 20 output when 5V is app 


oO 
~ 
oO 
N 
“ 
a 
Cc 
a 
™N 
°o 
~ 
~ 
@o 
n 
” 
st 
_ 
w 
© 
£ 
= 
® 
> 
® 
oOo 
c 
a 


Pin 30 level when S11 is set to "1" and $32 
Pin 13 level when S11 is set to “2" and $32 


NI 
oO 
aww) 
o> 
N 
a” 
wo 
c 
eo 
—_ 
oO 
~ 
~ 
@ 
a 
a 
st 
—_ 
a 
c 
§ 
@ 
> 
@ 
wr 
™N 
c 
a. 


Pin 39 tevel when S5 is set to “1” and $38 to “2 
Pin 4 level when S5 is set to "2" and S38 to “1 


GvcRec (f = 10kHz) 
Reference : data 2 all 





V6(37) 
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vaA|ujul > 
ST S leelele| | | ee lelele = |e | ee | | | Gs | de om) me ie me lee @& le! | (ele le 
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FB a iniaialal ja | A —INI AW LN INININININIA! NS INIAiAinl ww] ow] NL NE LN ININ & JA] — Jelele 
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—=Qininl] TN ININININ| NL NW TINIAN Ww] RK Jelefelel— NIN ININININI KW] WL NL TN LN INN OW [NN INIA OA 
ao : | 
~A | 
a5 
NSH 
cr <}_4 rs 





inal 


Output 
terminaliterm 


ts 
1S 


When power 
turned on 
When power 
turned on 


D 


ge 


Volta 


- Switching position 


N 
N 


® S jogs) | o | 8 l2iSig) 8 | S jzlo/S/S/zjz| 2 =lSl2ei 2] Sie © le) 2 eee 
Q Q ao Qj; O sa 

© loll S )S/z/sl.| 2] & |z/slS| 8] S [ZI</Sizl 8/9) 2 [Sja/Zlg} 3] 3) S| 3 | & LIZ) 8 isl 8 |ssis 

a 2H) O |OlF|>(Zl wo CO NS hae oe SC eee! Os ee ee > > > OE: (GE OE Oe PO i, Oe ee 


| ¢ MITSUBISHI 
ELECTRIC 


G60 


MITSUBISHI SOUND PROCESSOR ICs 


M62451FP 


AUTOMATIC ADJUSTMENT-PROVIDED RECORDING AND PLAYING PREAMPLIFIER 


TEST CONDITIONS 
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InputOutput 
terminal|terminal 
14 | 19 
(29) | (24) 
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pt Tt tT TT ty TH | Bias adjustment: 82k 
Pelle aledlrette| i lelencleee nel 


| D7 | Ds | De | Dio| Dis | D 
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ha 
fal 
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Pt ETT TP PE PA eT TT ET TE TT | Double speed metal 


aa ees sles lets) Jleay sy oe ale delle isle ALOR OT a. acta coo 
PET TTT TTT ee Ty PA TT EE Et | | | Metai/double_speed_normal_| 





Data setting table (Data 1) 
Data setting table (Data 2) 





Bb = sb Heleb sb Hs sb His sb He 
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lo Ff seals DEE Piss 

Peles d paella eae fede 
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Rae ee pee AS et 

5)a} 4 tt este apes a ca eal sda Ie 
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S| tt tt tt tt ts) |) ff] |) | x) 
oa sacs Paella Sa eed 
a} tt tt rz) fs) | oi 
Pee sles eee Slee tl ede Mh coe tle 
PRE el lee 
ea roles ole toes eee aula sles 
PEEP EE PRE / See aSeaas 
~ | = EEL Ey FAS. a 






Dr { De 1 De | Dio} ir | Dr2 {Drs | Ds 













BGR EEE EEE FFE EEE lied 
Peso aces pI sla EU oe 
8 5 4z)/=]2)5]|]2 3 ot ft ts} bo 
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8)-HY} 2 |z/sb-4=] 2] +4}++ 4} +} +t 
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PEE CEE EEPE ECE EEE 
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TEST CIRCUIT 
19 S111 
0.01811 |0.0033 4 150 0.0039u “J+ + : Ser 
AF : sel \ 7 eee TKS S10k 10k) og fee 
10k 
UT 10 1 UT 2.2 
2 0 LU ae O oe ” 6.4k 
10 ATk 22 - 
22k ao 1 : 2.4k 
5.7k 
a7 (36] 55] 24] [33] [22] [37] [30] [29 mae 
100n «S27 
io O o—b 
; s26 18° AT 
M—e I S25 - Hye R © 
~ on Tke R 
C1) (A) O VCC 
50 23 
=e M62451FP ee $4254 
El 2a} @1—+¢ 
Ba Bi}-¥ 
Vcc S20 ,1 
ox TST pl rE 
0 2 $19 15 1k® S 
13k 2 1kQ 
ss ig 4 
v23 82), 147u 
7 O 
ae 100u $18 
TT] STAT TST) TT] bo eT Sl Bd BT 0.018u 
A e v4o|, +[10u 
77 10 6 22k 622 ut af 77 2.4k 
in mm Sa $32 + es 
27 91 1G ot ae 6.4k 
0.22 1 0.0039 u ee 1 1k LR ; 
ee oe 10000P 
0.018 0.0033 150 is /\22¢B O 
270 a7 Amp $38 1 
S29 10k 2° R 


2 


5 





+O-5 
Ow 


Units Resistance : Q 
Capacitance : F 
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TYPICAL CHARACTERISTICS 


CIRCUIT CURRENT VS. 
THERMAL DERATING SUPPLY VOLTAGE 


leg | awe | 
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aE Gee eee iu A | ie | | 
. Tar 8 a 
opeASHHTH 
DH 500 "1 +20 | 
aa a ees Oe aloe at a 
e LOLOL Co Betty ek 
2 ft 2° °C 
OF eA ealiede ae hi ata ies 
O 25 506075 100 125 150 0 $2) 4 -$6 28: 210 
AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc, Vee (V) 
BIAS CONROL OUTPUT VOLTAGE | PB EQ AMPLIFIER VOLTAGE GAIN 
VS. SUPPLY VOLTAGE VS. FREQUENCY 
100 
py lee else. ae P eI) 
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Lu 
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<< = 
ke mM 
= 2 
> eB 70 
= = 60 
E < 50 
5 O 
Ww 4 
a = 4 
© b 30 
Z . 20 
O 10 
2 0 
a 10 100 1k 10k 
SUPPLY VOLTAGE Vcc, Vee (V) | FREQUENCY f (Hz) 
PB EQ AMPLIFIER I/O PB EQ AMPLIFIER I/O 
CHARACTERISTICS 1 S CHARACTERISTICS 2 Se 
19 a 19 VLC ee 
es t (a ie T-VCC = + T Oo 
2 2 EHS =) BO fvee=-evE- TH Fs) ok 
ES SHES § 3c owe FRAT ouel3 
G2 rh, «2 = ¢ .? 
> ela: Ge | 
wo ole ye fe oe Ce 
O 5 Pep peo n « 5 5 BS 
=. 3 Pa he A < 3 3 2 
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© THO] ||,, 2 & niles. “2 
pa og 1 Ss fg "2 7. & 
5 Cs aa _torié 2@ 5 Tig 2 
QO. L ae a x oO. TTT Ty 
fo 3 Pe od ee SS ee a = te 3 nes Ade P| 3 = 
2 Pee Ee eS Z 2 5 aad 5 3 
me ee Pps se ee leer 3 
9357.29 51.203 57 S G67. 24 67. 0.357 S 
0.0001 0.001 0.01 Of 0.0001 0.001 0.01 0.1 e 
INPUT SIGNAL VOLTAGE Vi (Vrms) _ INPUT SIGNAL VOLTAGE Vi (Vrms) 
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PB EQ AMPLIFIER SIGNAL SOURCE RESISTANCE 


OUTPUT VOLTAGE Vo (Vrms) OUTPUT NOISE VOLTAGE Vno (uVrms) 
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VS. OUTPUT NOISE VOLTAGE 
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VCA AMPLIFIER I/O 
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CHARACTERISTICS 2 
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TOTAL HARMONIC DISTORTION THD (%) 
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VCA CONTROL VOLTAGE 


VS. ATTENUATION 


ATTENUATION (dB) 
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TOTAL HARMONIC DISTORTION THD (%) 
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DESCRIPTION 
The M51168AP is a carding /aaback: preamplifier for portable audio systems. It has 


a built-in headphone power amplifier capable of operating at a low voltage. The IC can 
form a complete audio amplifier section. 


FEATURES | 

M Built-in playback amplifier, microphone amplifier, line 
amplifier, ALC amplifier, ripple filter, power amplifier, and 
earphone amplifier. . 

M Internal ALC rectifier and LED driver 

M Capable of making selection from playback amplifier, power 
amplifier, and microphone line amplifier, by means of 
electronic switch. 

MPower amplifier and earphone amplifier selectable by 
electronic switch. 

Mi Built-in battery check circuit (for recording) 





RECOMMENDED OPERATING CONDITIONS Outline 24P2N-B 
1.27mm pitch 300mil SOP 


Supply voltage FANON rer reee Sree menses Seapeaa tees Vcc = 1.8~4V (5.3mm x 15.02mm x 1.8mm) 
Rated supply voltage Per eee eR OD RRS ER OR ee Or ee Vcc — 3V ; 


M51168AP 


R pee er as os 8 | HEADPHONE 
R/P HEAD on, | Re Se eet aes AMP 


eR deed REC AMP PO 


\ 
Kh 
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3V SINGLE CHIP, RECORD/PLAYBACK AMPLIFIER 
*POWER AMPLIFIER 


PIN CONFIGURATION 


EQ AMP NEGATIVE INPUT PREAMP OUTPUT 
EQ AMP INPUT FILTER 
GND (SMALL SIGNAL) LINE AMP INPUT 
MIC AMP INPUT LINE AMP NEGATIVE INPUT 
LED DRIVER OUTPUT LINE AMP OUTPUT 
PHASE COMPENSATION 2 | 6| ALC CONTROL 
POWER AMP OUTPUT 2 RIPPLE FILTER OUTPUT 
GND (LARGE SIGNAL) | 8 | RIPPLE FILTER INPUT 
POWER AMP OUTPUT 1 [9 | Vcc 
PHASE COMPENSATION 1 REC/PB SWITCH 
EARPHONE AMP OUTPUT FILTER 
SPEAKER/EARPHONE SWITCH POWER AMP |NPUT 


dV8s9liSW 


Outline 24P2N-B 


IC INTERNAL BLOCK DIAGRAM 


LINE AMP 


LINE AMP NEGATIVE — LINE AMP ALC RIPPLE 
INPUT FEEDBACK OUTPUT CONTROL FILTER OUTPUT Vcc REC/ PB SWITCHING 


FILTER ? 
| RIPPLE FILTER 


INPUT 


PREAMP POWER AMP 
OUTPUT INPUT 


SPEAKER/ 


GND 
EARPHONE 
(LARGE SIGNAL) SWITCH 


EQ AMP EQ AMP. GND LED DRIVER POWER AMP POWER EARPHONE AMP 
NEGATIVE INPUT INPUT (SMALL | OUTPUT OUTPUT 2 AMP OUTPUT 
SIGNAL) OUTPUT 1 


MIC PHASE 
AMP INPUT COMPENSATION 2 BERD ree ie vt 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 









| Pa | Power dissipation | BOO mW 
[Ke | Thermal derating(Ta2 25%) | | mW 


Tstg 


~40~ +125 


ELECTRICAL CHARACTERISTICS (Ta = 25°, f = 1kHz, unless otherwise noted) 


Symbol Parameter Test conditions 
ee Vec|inpud feet | PB/REC 






Limits 







ae 
>. 
ot 


= 
> 
<= 
© 
x 










| fae Typ 
| loct | Circuit current (1) CT || At | PB | Quiescence =| - =| 21 =| 32 | mA 
| Icce | Circuit current (2) CE || At | REC | Quiescence =» | - =| «(15 =| 23 | mA | 
Voz | PB_| Voz=0.3Vrms | 62 | 65 | 67.5 | cB | 
Vo2 = 0.3V 
[ce [seater tron [2] ve [w|i | 2 [8 [ os [ow 
: : a a 
[THOT | Eavalizer + ine total harmonic distortion | 3 |Vin| Voe | PB | Voo=OSVims | - | o7 | 15 | % 
| Go1___| Microphone + line voltage gain | 3 | Viz| Voz | REC | Vo2=0.1Vrms | 59 | 62 | 645 | dB 
Vo2=0.1V 
[ve re [sete |-e [as] v1 
Viz| Voz | REC | V2=-50dBv | - | 0.3 % 
ALC range P| Mie Oe BEC oie, Se ee AO MO (oe 2 Oe | 
Microphone _input_impedance | 3 |Vi2| Vor | REC | Vor=0.1Vrms_ | 13 | 20 | - [| kQ | 
| Zi__| Line input impedance ss s| 3 [Via | Vo2 | PB | Vo2=0.3Vrms | 20 | 30 | - | kQ | 
Maximum line output voltage Voz | PB | THD=3% _—_—s| 0.65 | 0.85 | ~— | Ve- | 
Vos | PB | Vos=0.3Vrms | 225 | 25 | 27 | dB 
Vo3 = 0.3V 
[vo | 8 Ene [so [ns] 
c c 
| THDs___| Power total harmonic distortion _| 3 | Via] Vos | PB | Vos=0.3Vrms_ | - | 06 | 20 | % | 
| Pomi__| Maximum power output sss | 3 | Via] Vos | PB | THD=10% | 150 | 250 | - [ mW | 
Vial Vos | PB | Vos=0.3Vrms | 13 | 20 | - | kQ | 
| Vorr___| Output offset voltage =» -—s—s§$ 35s] 3 || Vo-7 | PB | Quiescence —Ss || -60 | 0 | +60 | mV __ 
Earphone voltage gain Voa | REC | Vos=0.1Vrms | 5 | 7 | 9 | dB | 
| Vo4 =0.1V 
[ce [teem wo in| 2 [av | |e [8 | [8] 
Via | Voa | REC | Voa=0.2Vrms_ | - | 04 
Via} Vos | REC | THD=10% — | 10 | 14 | - | mw | 
or [erste we Ts | Te [ve [orcownaire| = [2 | 
voltage 
Microphone + line output noise voltage 3 | | Voz | REC | BW=20Hz~20kHz| - | 1.0 | 1.8 [mVrms| 
fis | Pin@ current =— (ss C—C‘iT || Az | REC | Quiescence = | 2 = | - =| - [| mA | 
[B.C | Battery checker voltage sss s§ =| =~ | | «Voc _| REC 
Note : PB: playback, REC : recording 
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17 29 1500p 


2 10k 
te 
0.22 UZ 3 
+] TNugriOun SIMzZz 


UT 22 WT 33 7 T /22u 


M51168AP 


20k> ¢ RO Ze 


1 
2 
Vi | S1 § 
3 TO Vcc 


1k 





Vi4 


4 
O 
S6 oe 2 1 
O1 0 | 0.0224 " 
O 


iy [2] ts} t4y Ls} tel Ly Ley Le 
6 ee 330p 
To 224 [100 330p 


270 
‘ét00e T 2200p 0.15u Z| 


0.15u 


2.2 


Bik 4b 
10k 
1k 
6.2k S8 
O 
U7 10 


- 
Lt 33 u 


Units Resistance : 9 
Capacitance : F 
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M51168AP 
3V SINGLE CHIP, RECORD/PLAYBACK AMPLIFIER 
| “POWER AMPLIFIER 
TEST METHODS 
ae Method 


[$5 | Ss | S7 | $8 | So |S10[S11/Si2|S13|S14 


Read off value for total circuit current for 
1/2] 1 1117241 1 
playback on ammeter At. 


ead off value for total circuit current for 
ecording on ammeter Ai. 


al = 20log(Vo2/ Vit) (dB) . 


Y 


—. 


MY 


Eee eee eed ee ese 


Circuit current (1) 


Circuit current (2) 


1 


ek 


Measure the difference in gain (Ga2 — Ga1) 
(dB) when Vcc is 3V and 2V. 


Equalizer + line voltage 
attenuation 
Equalizer + line total 
harmonic distortion rate 


m 
Q 
Cc 
o 
= 
@ 
- 
+ 
= 
O 
< 
O 
+ 
S 
© 
@ 
© 
~~ 
5 


Microphone + line voltage Got = 20!og(Vo2/ Viz) (dB) 
gain 
Measure the difference in gain (Gb2 — Gb) 


[dB] when Vcc is 3V and 2V. 


Microphone + line voltage 
attenuation 


Measure the output distortion when 
Vi2 = — 5OdBv 


ALC distortion 






ALC = 20log(V3/V1), where the input and output 
voltages at the rise of ALC are V1 and V2 respec 
tively, and the input for VO2 = V2 + 3(dB) is V3. 


Zim = 20V2/(V1 — V2){k 2), where Voi for S3 
=] and 2 are Vi and V2 respectively. 


iL = 10V2/(V1 — V2)(k 2), where Vo2 for Se 
= 1 and 2 are is V1 and V2 respectively. 


Measure the value of Voz when distortion 
is 3%. 


Get = 20log(Vo03/ Via) (dB) 


Find the difference in gain (Ge2 — Gce1) {dB} 
when Vcc is 3V and 2V | 


ALC range 


Microphone input 
impedance 


Line input impedance 


Maximum line output 
voltage 


Power voltage gain 


= 
e 
= 
—s 
= 
== 
== 
= 
re 
= 


1 


$ 


Le ae Ne eee ere 


Power voltage attenuation 


Power total harmonic 
distortion 


v 


when distortion is 10% 





ae (Vo3)? 
8 


Maximum power output 


Zip = 20V2/(V1 — V2) (k Q), where Vos for 
Sg=1 and 2 are V1 and V2 prespectively. 


—! 


— 


ee ee 


Power input impedance 


Measure DC voltage difference between terminal @ 
and terminal @.(terminal @ is the standard) 


Gat = 20log(Vo4/ Via) (dB) 


Output offset voltage 


Earphone voltage gain 


Measure the difference in gain (Ga2 — Gal) 
(dB) when Vcc is 3V and 2V 


1 Earphone voltage 
attenuation 


Earphone total harmonic 
distortion 


V 2 
M2 Se when distortion is 10% 


W = 20Hz~20kHz ; 


1 


0 
° 


Maximum earphone outpu 


Equalizer + line + power 


Microphone + line output 


W = 20Hz~20kHz 
noise voltage 


pin®) current Read off value on ammeter Ao 


Measure the value of VCC when the value of A2 
oe 10uA or below, by gradually lowering Vc 
rom : 


meee 


Battery checker voltage 


Es 
a 
ae 
Pee eee ees ie ee eee ere ee ee gn eee iaer |) at eee eer 
Nee 2g see et A ets ewe] eg ce ee tees Te) Oa a Oe ie ao ee 


oO 
c 
ot 
OD 
c 
oo 
5 
OQ. 
” 
oO 
OQ 
3 
w 
+ 
m 
oO 
ct 
© 
a 
a 
ot. 
o 
Wn 
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3V SINGLE CHIP, RECORD/PLAYBACK AMPLIFIER 
“-POWER AMPLIFIER 
TYPICAL CHARACTERISTICS 
THERMAL DERATING 
(MAXIMUM RATING) 
S 
£ 
a 
a. 
O 
ome 
< 
o- 
”n 
on” 
OQ 
x 
ay 
= 
© 
o 
0 
0 25 50 tS 100 3125 
AMBIENT TEMPERATURE Ta (CC) 
APPLICATION EXAMPLE 
x 
1k 6.2k 
pcaeen PB/ REC art Ou 
BAL ry o VCC 
: Pate : 0.022 
| : a Ea Ou 10k VR 
10k a 1k 
BIAS 
OSCILLATOR a 
0.047u 
PO/EAR 
2.7k \/ 
i I 
OO 
: P 330u 
330p 330p 
2105 = ne, = ane Fotu) S10 
lL] i 
0.22u | 2200p! 0.15u SP 0.15u ono 
* 80 2200p 
j ae L so 22 i EAR PHONE 
Ul 
14 : . 
i) i 
Units Resistance : Q 
Capacitance : F 
MITSUBISHI 


ELECTRIC : ea 






DESCRIPTION 


_ MITSUBISHI SOUND PROCESSOR ICs 
~M51524L,P,FP 
AUTO REVERSE PREAMPLIFIER WITH MUSIC SENSOR 


The M51524 is a preamplifier IC developed for car audio systems. 


The IC, in additions to 2 channels of high-gain, low-noise preamplifiers, has a lead-in 


detection function suiting to auto reverse function and is capable of processing analog 


signals transmitted from the cassteed deck. 


Its applications cover home-use audio systems and portable radio CD/cassette players, as 


well as car audio systems. 


FEATURES 


M Built-in electronic switch for forward/reverse selection 
offers capability of switching 2 channels with a single 
switch. 

M Built-in switch for forward/reverse switching makes it 
possible to switch 2 channels with a single switch. 

M Use of reference voltage of bias circuit eliminates the need 
for input coupling capacitor. 

M2 channels of high-gain, low-noise preamplifiers built-in. 

Mi Internal direct connections between each _ preamplifier 
output and high-gain mixing amplifier, without using 
coupling capacitor. 

. MBuilt-in filter circuits for prevention of malfunctioning 
caused by tape pop up noise at music blank. 

Mi Built-in reset circuit to reset music selection at power up. 

Mi Capable of setting timing for music blank by means of 
external CR combination. 


RECOMMENDED OPERATING CONDITIONS 


Supply voltage range eee eee eee ee ee Vcc = 6~ 1 5V 
Rated supply voltage eee ee eee ee ee ee Vcc = 8V 


SYSTEM CONFIGURATION 


\ 


DIGITAL SOUND 
CONTROLLER 


/ U 
VOLUME + 

RF TUNER 3Band G+ EQ contro. CONTROL 
BLOCK 

CD PLAYER , 
BLOCK 

MD/DCC 
PLAYER DXA 
BLOCK 


| LOUDNESS 
MS1524FP 


EQ Pre Amp) ( oetector )) 


NOISE REDUCTION | 
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Outline 2O0P5A(L) 


1.27mm pitch 325mil ZIP 
(2.8mm x 25.2mm x 6.3mm) 






Outline 24P4D(P) 


2.54mm pitch 300mil DIP 
(6.3mm x 29.2mm_ xX 3.3mm) 


Outline 24P2N-B(FP) 


1.27mm pitch 300mil SOP 
(5.3mm x 15.02mm x 1.8mm) 


PRESET EQ 


PHOTOSENSOR 





MITSUBISHI SOUND PROCESSOR ICs 


M51524L,P,FP 


AUTO REVERSE PREAMPLIFIER WITH MUSIC SENSOR 


PIN CONFIGURATION 


MUSIC SENSOR OUTPUT 


8] OUTPUT 2 

M/N CONTROL 

6] METAL EQUALIZER 2 
5] INPUT 2F 

NEGATIVE INPUT 2 
INPUT 2R 


i} REFERENCE OUT 


M51524L 


9} INPUT 1R 
r8] NEGATIVE INPUT 1 
INPUT 1F 
'6] METAL EQUALIZER 1 
[5] F/R CONTROL 
OUTPUT 1 
GAIN CONTROL 
NOISE FILTER 


OUTPUT 1 
GAIN CONTROL 


di‘d?ZSISW 


INPUT 2R [9] 
NEGATIVE INPUT 2 
INPUT 2F [iT OUTPUT 2 
METAL EQUALIZER 2 M/N CONTROL 


Outline 24P4D(P) 
24P2N-B(FP) 


NC : NO CONNECTION 
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IC INTERNAL BLOCK DIAGRAM 


OUTPUT 1 


NEGATIVE 
INPUT 1 


METAL 
EQUALIZER 1 


INPUT 1F(_ ) 


INPUT "O- 


REFERENCE OUTPUT BIAS CIRCUIT | 


1 


NEGATIVE | 
INPUT 2 


INPUT 2F 


INPUT 2R 


EQUALIZER 


OUTPUT 2 


8-74 


METAL og 
2 
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M51524L,P,FP 


AUTO REVERSE PREAMPLIFIER WITH MUSIC SENSOR 


F/R 
M/N CONTROL 


CONTROL 


GAIN 
CONTROL 


_ MUSIC SENSOR 
OUTPUT 


Vcc 


o 


CR 
( }- 


COMPARATOR (1) 


Q1 
SWITCH 
CIRCUIT 
Li 


-—O—-——-O 


GND NOISE FILTER 





Unit Resistance : Q 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) 











































PN CGh. an 1 OURO SNOMRASG eta rn Me re ee cer ee ll aes el 
et MODOC CURE a a te Sc a he te 
(M51524L) 800 
Power dissipation (M51524P) 
(M51524FP) 
(MBI524L) Loe 
Ke Thermal derating (M51524P) P10 mm WC 
ee (M51524FP) 
| Topr___| Operating temperature | On HTT 
| Tstg___| Storage temperature | 4 HH 


ELECTRICAL CHARACTERISTICS (f = 1kHz, Rg = 620, Vcc = 8V, Normal equalizer, Ta = 25°C, unless otherwise noted) 


Symbol Parameter Test conditions 
Min ax 
















[Mia st 
fico | Circuit current | Quiescent circuit current | 
|Gvo__| Open loop gain Ce 220UF tC | - | 48 | 

Closed loop gain | 885 | 405 | 425] AB 
Vomax Maximum output voltage THD = 1% | = | Vrms | 
ed 160 | uVrms 


Ke ____Quteut_ nese voltage —_| BW = 20Hz~20kHz 
Sep 


n|2lo n]Slo 
— | OD} OO}: 
©} O01] —1 00} G} 01] © ol 






Gvo 
Gvc 
No 

i des 
}CT [| Cross talk —C~C~C*dsSC = dBm, BWe= 20H2~2OKHZ | CBO [een hte | 
| linizoy | CR circuit input current = | —“(tis‘“C*‘“‘(CSSC*Cé*dr:CSC Cid = | = 06] BA | 
| Vo.___[ Music senser output voltage Low | —(ts—“‘iLC =:=C*dtCO 
| Vehi(2o) | Comparator (1) threshold voltage | —“(tw™™C™C™C~C*C~drS:C(< KH 4 
| lie) | Reset charging current | CEC 
| Viocis) | Reset completion voltage | ——“‘“‘(CSSC*dr:CSCdC OV 
| Viniacig) | Reset threshold voltage | —(ti‘“;*i‘irLC‘i‘iB YT OV 
cise filter charging current es tee ts ee emer teas Sa aac tana ae Ota LO 
Comparator (2) threshold voltage [| CdCI] OV 
100 | __150 





Notel. ( ) M51524P,FP 
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- M51524L,P,FP 


AUTO REVERSE PREAMPLIFIER WITH MUSIC SENSOR 





TYPICAL CHARACTERISTICS 





THERMAL DERATING THERMAL DERATING 
(MAXIMUM RATING) (MAXIMUM RATING) 
= = 
a a 
Zz Zz 
S S 
E E 
< < 
a a. 
j B 
OQ OQ 
oc oc 
Lu LL} 
= = 
5 Oo 
oO Ou 
0 0 
0 2> 50 $9%75 +100 125 150 0 2 50 #+§$%75 100 #125 #150 
AMBIENT TEMPERATURE Ta (°C) AMBIENT TEMPERATURE Ta (C) 
M51524L M51524FP 
THERMAL DERATING CIRCUIT CURRENT 
(MAXIMUM RATING) VS. SUPPLY VOLTAGE 
= g 
a E 
oO 
: 8 
s © 
3 : 
i to 
x fF 
8 3 
= 
5 
Lu 
= nd 
e ‘Oo 





7 
O 25 50 75 100 125 150 45 67 8 9 1011 1213 141516 













AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc (V) 
M51524P 
VOLTAGE GAIN TOTAL HARMONIC DISTORTION 
VS. FREQUENCY S VS. OUTPUT VOLTAGE 
120 = 10 

_ To seo  “Slves= ov LE oo 

@ iol HIATT H¥oo = 2v Bhat, PERE 

~ 100 Gvo 3 Ce eat 

Bigg (ail ee coe 2 ial 1 Bel shale 

PENSE Epa 

O O T E 

= 70 pa . oo So ec 

© goto] LITT TEN TT 2 Ed eee ree 

eof NUE = Ya Se donee: 

a We TTL 2 CPST 

O39 ett hth = ela PS eee 
2 eee ee, Vo 

KF 20 ee = 3 CO ss 

o 4, ae . Eel ee PO aeecacil She SH 

AE = 1001 TET LLL IEE] - 
0 357100 3 571k 3 5710k 3 57100k S "0 35701 3571 35710 


FREQUENCY f (Hz) ‘OUTPUT VOLTAGE Vo (Vrms) 
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M51524L,P,FP 


AUTO REVERSE PREAMPLIFIER WITH MUSIC SENSOR 















OUTPUT NOISE VOLTAGE VS. OUTPUT NOISE VOLTAGE 
Z 0% SIGNAL SOURCE RESISTANCE i VS. AMBIENT TEMPERATURE 
E 
E Vcc = 8.0V = 
3 bbe oon mone FEE=FHHEE a te re +H 
= hese eee os . 
2 8 Cee 
Hy 1000 s {LITTLE Tt 
- ? o = Sea Gvg NORMAL 
3 2 Cee ee 
a 100 Wu Pai pean 
9 Q ve [METAL 
= Sr £ 
& S 
S aL 3 571k 3 5710k 3 57100k 24-30-2010 0 10 20 30 40 50 60 70 BO 80 

SIGNAL SOURCE RESISTANCE Rg () AMBIENT TEMPERATURE Ta (°C) 
OUTPUT NOISE VOLTAGE 

a VS. AMBIENT TEMPERATURE 
5 Ee eee 
8 COCOceeearreee 
2 Oe PTTL Le 
feel SI a Weal 
fe 
eee elle deere te 
Lu 
5 
Zz 
5 
Fg 
©  ~40-30-20-10 0 10 20 30 40 50 60 70 80 90 

| AMBIENT TEMPERATURE Ta (°C) 
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AUTO REVERSE PREAMPLIFIER WITH MUSIC SENSOR 





TEST CIRCUIT (M51524L) 


Vcc Vcc | | 1k 
10 1 3 a9 






10k d 
5.1k 
tk Xorg (V) Vint Sig 2 
- Py 03 . V2 
L-W-0 th2 
5.1k V1 --~\+ wy, Are. 
1 ea) 8 
oe eee es nd OUT 1 
© ; 
30 $9 10k yt Yo 
1 12k 


09 0 1 $52 4,,220u 
SLE og 
ap S82, oa 


O 0 A 
eas ty 1. 10 PIN ® 
Vi 4 
©) 620 Oo St 
620 


180 22 
© 
fe | || exog mt @ love le pr Sy 
Z gg CC 180 22n , 0-0 o—O OUT 
| Se O.01n | ot TH TOPIN®|2 # 2 
Peele so 


av 27S g5 a ia de : 10k 
O) 
Go 


T¥CSISW 


fal 





- 18k 5 a BPF 
3V=—o 54 330k  220H 20H2z~ 20kHz 
IV 0 1k ZZ + 
| S12 ou Z 
o 3° o | 
7 (V)vie 10k 7 
1k 
(a) 18 . ‘5 : VCC 
13 
sl 1k 2 
VOL 
Units Resistance : Q 
Capacitance : F 
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TEST CIRCUIT (M51524P, FP) 


330k ‘ OUT 1 
S 
; : 10n 10k 
BV<—o S34 ~_ 1k 
1V<—o : £ — 1 
220u 5 001n] Sg -> VCC 
N= —0 1p ue 0302 


OS5 


7] 
+ 
14 
nN nN 
RB] 18) 
OP ite 
~*~ oF 
—-f£ 

O) 
© 
x 
x 
@ 
< 
Oo 
Oo 






Te BMA 
Y 5.1k 
1 256 a Vth21 ; 10k A 
2 OD 
5 20 C20 
or a Vtn20,~ S10 See | 5.1k 
Gg (Vv) 40+ 20 
(A) lin20 
2 Vor 7 gs ee ! 
S1 oO f S8 ‘ 
oo | tay 1001p 0 187 Io! Uy 
aed . Tt 10k O—» VCC oo 
Vcc O—-4+{A) 8. 0 $13 20, 2 
- ie =. _ : BPF : 
9 | es 20Hz~ 20kHz 
CO 04 
V16 116 
- 
N+ 1 Se ES 1k at aay 
+ + (A) - 5 1V 
8 OO | tee Ee TO 113 S45 
220. 2 ; vy 
0.01 uw ; 
NS 
330k 10H Soy OUT 2 


Units Resistance : Q 
Capacitance : F 
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AUTO REVERSE PREAMPLIFIER WITH MUSIC SENSOR 





TEST CONDITIONS 












S Sio| S 
ficc | 2 | 0 | 
al 


Gvo = 20 log (Vo/ Vi) 


9] 
| 


ve = 20 log (Vo/Vi) 


| 


ead value on distortion meter at 
o = 0.5Vrms 


Lees 
-|2 
ax 
= 


Measure output valtage at THD = 1% 


BW = 20Hz~20kHz 


< D 


Pda < 

° fo] 
3 
o 
x 


roles 


Liesl 
pn | 


Measure output voltage when 
another output voltage is OdBm. 
BW = 20Hz~20kHz, Sep = Vo(dB) 


Measure crosstalk between 
Forward and Reverse 
Vi = OdBm, BW = 20Hz~20kHz 


Measure current of pin@(20) after preset pulse 
enters to pin@(21) 


Measure voltage of pin@(17) after preset pulse 
enters to pin@(21) 


Measure voltage of pin@(20) when V1 increases 
from 1V and output of pin@(17) changes to 
High from Low after preset pulse enters to pin 


@(21) 

Measure current with pin@(16) 

Measure voltage with pind9(16) 

Measure voltage of pin@@(16) when Vig 
decreases from 2V and output of pin@ 17) 


changes to Low from High, after preset pulse 
enters to pin 
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Note 2.¢ )M51524P, FP 
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Measere current of pin@(21) after S12 changes 
to 1>2->1 

Measure supply voltage of pin@(21) when V2 
increases from O.5V and voltage of pin@(20) 
changes to High (~2.7V) from Low, after S12 
changes to 1>2—>1 


Measure current |1® (1) at pin® (1) 
P® a)= 1/1® ay(kQ) 

Measure current |4)(13) at pind?(13) 
P@® (13) = 1/1@ (13) (kQ) 
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AUTO REVERSE PREAMPLIFIER WITH MUSIC SENSOR 





APPLICATION EXAMPLE (M51524P, FP) 


100 


Vcc 
+ N OUTPUT | 


a 
VJ 


Pa 
\/ 





a MUSIC SENSOR 
> | OUTPUT 
Ou 
4 ) EH» OUTPUT 2 + lt i+ 10k 
tf tT] {TL 
I 10 u 80 104 F510k iials au 
330k 
DETECTOR 
LEVEL 
AJUSTMENT 


Units Resistance : Q 
Capacitance : F 
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M51525P,FP,GP 
AUTO REVERSE PREAMPLIFIER WITH MUSIC SENSOR 


DESCRIPTION | 
~The M51525 is a preamplifier IC developed for car audio systems. 






The IC, in additions to 2 channels of high-gain, low-noise preamplifiers, has a lead-in 
detection function suiting to auto reverse function and is capable of processing analog 
signals transmitted from the cassteed deck. 

Its applications cover home-use audio systems and portable radio CD/cassette players, as 
well as car audio systems. | 


FEATURES | 
Mi Frequency characteristics adjust pin for mixing amplifier. 
M Built-in electronic switch for forward/reverse selection i 
offers capability of switching 2 channels with a single a sat , | 
switch. —. 
M Built-in electronic switch for equalizer selection makes it Outline 24P4D(P) 
possible to switch 2 channels with a single switch. Poul Aas ate 
Mi Use of reference voltage of bias circuit eliminates the need ~~ 
for input coupling capacitor. 
M2 channels of high-gain, low-noise preamplifiers built-in. 
Mi Internal direct connection between each preamplifier output . 
oes gain mixing amplifier, without using coupling Sutine AP2N-B(FP) 
WM Built-in filter circuits for prevention of malfunctioning 1.27mm pitch 300mil SOP 
; (5.3mm x 15.02mm x 1.8mm) 
caused by tape pop up noise at music blank. 
M Built-in reset circuit to reset music selection at power up. 
MiCapable of setting timing for music blank by means of 
external CR combination. 











RECOMMENDED OPERATING CONDITIONS Outline 24P2Q-A(GP) 
Supply voltage a1 01° |: See Vee = 6~ 15V 0.8mm pitch 300mil SSOP 
Rated supply voltages: ss ttsreseetietssetteseeieees Vec = BV (5.3mm x 10.1mm x 1.8mm) 


SYSTEM CONFIGURATION 


DIGITAL SOUND 


\// CONTROLLER FADER PRESET EQ 
ASTER —volUME 


VOLUME ~ 
3Band G+ EQ _— CONTROL CONTRO 


QO 
pat 


LOUDNESS 


“MD/DCC 
PLAYER 
BLOCK 


M51525FP 


ani MICROCOMPUTER  —| PHOTOSENSOR 
EQ Pre Amp ) \ peTEcTOR 


. NOISE REDUCTION 
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PIN CONFIGURATION 


F/R CONTROL 
METAL EQUALIZER} 
INPUT 1F 


INPUT 1R 


OUT 1 

GAIN CONTROL 
NC 

NOISE FILTER 
CR 


NC 
NC 
MUSIC SENSOR 
INPUT 2R [9 | RESET 
NF 2 NC 
INPUT 2F OUT 2 
METAL EQUALIZER2 M/N CONTROL 


PEFERENCE OUT 


dD ‘dd ‘dSZSISW 


Outline 24P4D(P) 
24P2N-B(FP) 
24P20-A(GP) 


NC : NO CONNECTION 


IC INTERNAL BLOCK DIAGRAM 


F/R 
METAL / MIXAMP 


NTR 
EQUAL! ZER1 M/N we roxin we 
NF 1 OUT 1 CONTROL CONTROL CR 


(4) 2) - 24 13+ )-23- - 18 


MUSIC 
Vcc SENSOR OUT 


20-—{8)- - C9) 


COMPARATOR (1 


—- 


INPUT 1F (3) 


INPUT n@— 


BIAS CIRCUIT 


METAL 
SWITCH 


REFERENCE OUT 


INPUT 2F (11) 


INPUT 2R 


METAL OUT 2 RESET 
EQUALIZER 2 


NOISE FILTER 


Unit Resistance : Q 
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AUTO REVERSE PREAMPLIFIER WITH MUSIC SENSOR 





ABSOLUTE MAXIMUM RATINGS (Ta= 25°, unless otherwise noted) 















































Unit 
[Voc | Supply voltage 
ficc [| Girouit current mA 
_—_ (M51525P) 
Power dissipation (M51525FP) . 
(M51525GP) 
(M51525P) 
Ke Thermal derating (M51525FP) PBS mC 
oe | (M51525GP) 
| Toor__| Operating temperature | OTH | 
[Teta | Storage temperature 4 + 125 | 


ELECTRICAL CHARACTERISTICS (f = ikHz, Rg = 620Q, Vcc = BV, Normal equalizer, Ta = 25°C, unless otherwise noted) 


i Limits 














[icc | Cirouit current | Quiescent circuit current | | || mA 
| Gyo | Open loop gain Ce 220uF B88 | CT 
| Gve__| Close loop gain 885 | 40.5 | 425] AB 
Total harmonic distortion Vo = 0.5Vrms | - | 0.06] O02] % 
| Vomax | Maximum output voltage | THD=1% S| 20 =| Vim | 
Output noise voltage BW = 20Hz~20kHz | - | 85{ 160] uVrms| 
| Sep | Separation | Vo = dBm, BW = 20Hz~20kKHz | 45 | 63 | |B 
|CT | Crosstalk | Vo = dBm, BW = 20H2~20kKHz | 60 | 78 | - | BC 
CR circuit input_current na Se Se ee OL es 
| Vo.___| Music _senser output voltage L | = TT OV 
| Vinzo__ | Comparator (1) threshold voltage | CT TO 4] OV 
[lie | Reset charging current | 8-9 | ~ 30 
| Vie___| Reset completion voltage | OT] OV 
| Vinis__| Reset threshold voltage | BT VY 
fiz | Noise filter charging current |] TE = 80 | ~ BO] 110] LA 
| Veni | Comparator (2) threshold voltage | ST] OV 
_Input impedance (pin®) FT Vis= IV 0 100150 
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TYPICAL CHARACTERISTICS 
THERMAL DERATING THERMAL DERATING 
(MAXIMUM RATING) (MAXIMUM RATING) 
= = 
a a 
Zz Zz 
© O 
x ‘x 
a. QO. 
3 o 
QO Q 
o eg 
> > 
Z 3 
ao o 
0 0 
0 2 50 $75 100 125 150 0 2 50 $975 100 125 150 
AMBIENT TEMPERATURE Ta (°C) AMBIENT TEMPERATURE Ta (°C) 
M51525FP M51525GP 
THERMAL DERATING CIRCUIT CURRENT 
(MAXIMUM RATING) VS. SUPPLY VOLTAGE 
= < 
ee E 
a 9 
O 
6 - 
P; Gi 
a cr 
a oc 
Yn 2» 
a ©O 
K 
7 = 
= ( 
a O 
0 7 
0 2 50 75 100 125 150 45 67 8 9 10111213 141516 
AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc (CV) 
M51525P 
VOLTAGE GAIN TOTAL HARMONIC DISTORTION 


VS. FREQUENCY VS. OUTPUT VOLTAGE 




















120 10 
Voc = 8 OV +E TTT Cr Tlvec = 8.0V 
NTE” SEH CEE HH 
00 CN HI 
SECT TAM CHEE CT Saree 





PTT TEE ET 
pitt | be] PN TET 
Si NAT 


ae 

CCHIT DLS PR 
CONSE NSE Seat 
So TT TT TUT 
LCE TH Ye 
OI Cir 


0 
QO 357100 3 571k 3 5710k 3 57100k 0 3570.1 3 57 1 3.5710 
FREQUENCY f (Hz) OUTPUT VOLTAGE Vo (Vrms) 
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VOLTAGE GAIN Gvc, Gvo (dB) 
on 





TOTAL HARMONIC DISTORTION THD (%) 
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OUTPUT NOISE VOLTAGE VS. VOLTAGE GAIN 

mn SIGNAL SOURCE RESISTANCE VS. AMBIENT TEMPERATURE 
eto oan Pe en 
4 5 Bw = 20H2~20kH2 See a aeres aa Pees 
= : Pe soe ds Shs bi alte). ot Sh Role al ¢ esterase ft fe 
eer ee ee 6 
OTR EHEC EE * S Peels ea lola ela 
Se ae ees rneseeice 6 COLL eenorwar | 
3 3 Sie FE NORMALSe ee 2 3 
% roof att me ae ieee ee ele! 
OT RRR ee O ¢ [METAL 
Gp ssatissetVieserasine : 
ey a ee eal 3 
E 10 eat tener al 
S 100 3 571k 3 5710k 3 57100k -40-30-20-10 0 10 20 30 40 50 60 70 80 90 

SIGNAL SOURCE RESISTANCE Rg (Q) AMBIENT TEMPERATURE Ta (°C) 

OUTPUT NOISE VOLTAGE 


VS. AMBIENT TEMPERATURE 





OUTPUT NOISE VOLTAGE No (uVrms) 


0 
-40-30-20-10 0 10 20 30 40 50 60 70 80 90 
AMBIENT TEMPERATURE Ta (°C) 
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TEST CIRCUIT 
330k nn OUT 1 
WS 
: MOH: Siok 

BV.s— 6: SS os 1k 

1Ve=o = 1 

220n 9 0.01n Seas VEC 
0 Ip 30 0302 
585 +N 1 Ok ye tee 


N+ 





O 
V21 
O 
a BK) ah 
lar utne Ne 10k 





5 20 - 
e = 7 Vth20 Sto oa ee 
Ee on w lin20 
5 2 : va om rs 
O 00 u vv 1Q.S7 is Ie i 
ee i 2 10k o— Voc 5. 0-0 
Vcc O (A) aE 8 | ik es 2 2 
ICC eeu he BPF 
1OSi2 4 20Hz~ 20kHz 
© O 
© Beh 
te 2. ES, t 
: 
a Se eS] 1k BE 2 


O—> 3V 


WO) 
oo Se oe Nee ee 





0.01 u +h 
~~ 
le OUT 2 
330 10u 10k 
Units Resistance : Q 
Capacitance : F 
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TEST CONDITIONS 


S 





94 |S 


w 


” 


oO 


” 
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Methods 
Read value on ammeter 


Gvo = 20 log(Vo/ Vi) 


Gi = 20 isso 












Read value on distortion meter 
at Vo = 0.5Vrms 


Wi— 


a eee eas 

fate|= |= HEHE EERE 
eet aah Mase Wake ea 
Ea hae 

T= EE EEE Fe 


Measure output voltage at THD=1% 


an BW = 20Hz~20kHz 







i Measure output voltage when 
another output voltage is OdBm. 


BW = 20Hz~20kHz, Sep = Vo(dB) 


Measure crosstalk between 
forward and reverse 
Vi = OdBm, BW = 20Hz~20kHz 


Measure current of pin@ after preset pulse 
ers to pin@ 
















ae 
3]4] 2 
Sree et 





NO 


ent 


9 Measure voltage of pin@ after preset pulse 
enters to pin@ 


Measure voltage of pin@ when V1 increases 
from 1V and output of pin@ changes to High 
from Low after preset pulse enters to pin@ 


1 | Measure current with pin@® 
Measure voltage with pin® 











Measure voltage of pin@® when V19 decreases 
from 2V and output of pin@ changes to Low 
from High, after preset pulse enters to pin 


Measere current of pin@) after S12 changes to 
ps2 s> | 


Measure supply voltage of pin@)when V2 
increases from 0.5V and voltage of pin@ 
changes to High (2.7V) from Low, after Si2 
changes to 1~>2->1 








Measure current Il1 at pin@ 
Ri =1/hr (kQ) 


1 Measure current 113 at ping@® 
Ris = 1/113 (kQ) 
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DESCRIPTION 
The M5280 is a ground isolator amplifier for car audio systems. Since the audio 


equipment in a car uses the body as the ground, noise generated by other electric units 
flows into the power amplifier as noise current. In the component type audio system 
(where the grounding point of each unit differs) especially, this noise may be output from 
a loudspeaker. 

This IC reduces this in-coming noise by using the in-phase input rejection characteristic 
of the differential amplifier. 





FEATURES WRAS 
Wi High in-phase input rejection ratios: CMRR = 48dB Outline 8P5(L) 
| ee gaa 2.54mm pitch 340mil SIP 
t 
Low noise -+- Vno = 6uVrms(typ., BW : 20H2~30kHz) Sara <iooan e 64am 
Low distortion ratios ccc cere tte e tenet teeee ees THD = 0.002 % 


(typ., f = 1kHz, Vo = 1Vrms) 
WM Built-in 2 channels (Stereo type) 
Mi Wide supply voltage ranges: sete Vcc = 4V~36V 





Outline 8P4(P) 


254mm pitch 300mil DIP 
(6.3mm x 8.9mm xX 3.3mm) 





RECOMMENDED OPERATING CONDITIONS 
Supply voltage rangeccrsrccrrteertteteteeetseeeeeeees Veco = 4~36V 


R | LQGE cecctrecerseeevesevenscescenensnerenssonees Veo = 12V -_ 
ate supply voltage we ee a) 


1.27mm pitch 225mil SOP 
(4.4mm x 5.0mm x 1.5mm) 


POWER AMP 


AUDIO SOURCES 
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GROUND ISOLATOR AMPLIFIER 


PIN CONFIGURATION 


= 
on 
nN 
© 
© 
U 
“Tl 
uv 


Outline 8P4(P) 
8P2S-A(FP) 


IC INTERNAL BLOCK DIAGRAM 


Unit Resistance : Q 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 


ni 
| Vec__| Supply voltage | TC 
ARPS. 2! DOeG CUNONE. 2 nao ee OO a 
| Pa | Power dissipation | 800(L)/625(P)/A40(FP)|_ mW _| 







= 
o+ 


< 







3 
> 







ELECTRICAL CHARACTERISTICS (Vcc = 12V, Ta = 25°, unless otherwise noted) 






Limits 
Typ 





| 
Ww i W| >=" 
~ oo oO 
F 


Min 


O) 

Ww 

SF 
© 
x 






















Vi=0 0.0 
Offset voltage Vico 2.6 : 
f= 1kHz, Vi = OdBm S| dB | 


f= 1kHz, THD = 0.1%, Veo = 8V 


Total harmonic distortion f = 1kHz, Vo = 1Vrms 


. 
| dB 
| dB | 


8 
© 
© 
NO 


SR ae UG a ee a ete 


* ViIO1 (VCC = + 11V) 
Vio2 (Vcc = + BV) 


A 
CO 
+ 
© rm {2 
= oO SA hey 1S 
© GO oO {oO 


1.0 


< 


NO ~j|m 
© O;}W 


TYPICAL CHARACTERISTICS 


















THERMAL DERATING CIRCUIT CURRENT VS. 
(MAXIMUM RATING) SUPPLY VOLTAGE 

5 eee ak deka dl 
E aoq| M200 "TT TT 
ie =. io 
Tl ws289r \ ca (A a 
S ee ee 10 
2 N 2 1 | |i} |i tl 
< M5280FP or 8 
a cc We Pees 
. ee ee 
a er JA ttt ttt 
x SS A 
e ee ee, en 
© oO 2 
Ow 

0 0 

0 25 50 #75 #4100 125 0 4 8 12 16 20 24 28 32 

AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc (V) 
MITSUBISHI 
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8 = 92 


TOTAL HARMONIC DISTORTION THD (9%) 
°O 
© 





CIRCUIT CURRENT VS. 
AMBIENT TEMPERATURE 
< 
& 
O 
2 
kK 
= 
Lu 
ag 
a 
— 
O 
ES 
J 
O 
or 
O 
-20 0 20 40 60 80 
AMBIENT TEMPERATURE Ta (°C) 
OFFSET VOLTAGE VS. 
AMBIENT TEMPERATURE 
= : 
S 
Q 
> 
Lu 
© 
< 
k 
_ 
O 
> 
kK 
Lu 
YD — 
tL 
LL. 
O 





=20 0 20 40 60 80 


AMBIENT TEMPERATURE Ta (°C) 


TOTAL HARMONIC DISTORTION 
VS. FREQUENCY RESPONSE 

















rte 

ty 

Pte 

Bin 

Pe 

: ae 

it yyy 

poe ete I ese Tee ee is 
GLIMMER 
Pt 
5 CHC 
ee eee eee 
PN Pt TT Tr 


PEE ene erm 
SI Pee eee 





Pe ee eee 
Ee oni tans fat half ta lal 
o.ooo1 LULL TU Pa 

1 


FREQUENCY f (Hz) 


VOLTAGE GAIN Gv (dB) 


02 51002 51k 2 510k2 5 100k 


OFFSET VOLTAGE Vio (mV) 


TOTAL HARMONIC DISTORTION THD (%) 
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102 51002 51k 2 510k2 5 100k 
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OFFSET VOLTAGE VS. SUPPLY VOLTAGE 





0 4 8 12 16 20 24 28 32. 


SUPPLY VOLTAGE Vcc (V) . 


TOTAL HARMONIC DISTORTION 
VS. OUTPUT VOLTAGE 







Voo=12V,RL=10kQ Pee 

ST HPF: 400Hz2(f= 1kHz,20kHz) Je 
LPF: 80kHz ~~ |] eee 
ot LEE EE UL 
feats aes 

ela 

oe HoH 

oft et s| 
a SHEER HCE 
SCORN ee 


PT ET Tt ANT ZA 20kHz 


CC SR 20k H2 


001 
0012 5012 5 1 2 #5 10 


OUTPUT VOLTAGE Vo (Vrms) 


VOLTAGE GAIN VS. FREQUENCY RESPONSE 





vee= av IT LT TT 
ROS TTT TUT TT 











FREQUENCY f (Hz) 


VOLTAGE GAIN Gv (dB) CHANNEL SEPARATION CS (dB) 


~COMMON MODE REJECTION RATIO CMRR (dB) 


CHANNEL SEPARATION VS. 
FREQUENCY RESPONSE 


veo=i2v HITT THEE TUL 
veoh etek HET TTT 
PUTT 
TUTTE TTT TE 
TUTE TET TT 











100 Ha Pee 
pot Lee ot eT | 
soe LIT ULL LD 
yo LULL 
so LTE LE LTE 
o LULL LEE LT) EH 
102 51002 51k 2 510k2 5100k 





FREQUENCY ¢ (Hz) 


VOLTAGE GAIN VS. SUPPLY VOLTAGE 


40 
20 


8 12 16 20 24 28 32 
SUPPLY VOLTAGE Vcc (V) 


COMMON MODE REJECTION RATIO 
VS. INPUT VOLTAGE RESISTANCE 


100 
vee =8 
. aE: 
Pi SS 


0 
0.01 2 


9 0.1 2 
INPUT VOLTAGE RESISTANCE Vem (Vrms) 


5 1 2 


TOTAL HARMONIC DISTORTION THD (%) 
oS 
oO 


20 


OUTPUT NOISE VOLTAGE Vno (Cu Vrms) 


ae 
ee ee 


Vecc=12V 
181 BW: 20Hz~30kHz 
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TOTAL HARMONIC DISTORTION 
VS. SUPPLY VOLTAGE 








t+ - Vo = 300mVrms}—_+-— 


RO ete 


[Teese] 





O 4 8 12 16 20 24 28 32 36 40 


SUPPLY VOLTAGE Vcc (V). 


OUTPUT NOISE VOLTAGE VS. 
SIGNAL SOURCE RESISTANCE 





5 1k 2 510k 2 5100k 


SIGNAL SOURCE RESISTANCE Rg (2) 


MITSUBISHI 
ELECTRIC 


O2 5 


COMMON MODE REJECTION RATIO 


VS. FREQUENCY RESPONSE 





1002 51k2 510k2 5100k 
FREQUENCY f (Hz) 


co 

O 

fr 100 

F otver=tavi IE THEE ET 
Ss PETE 
Cee 
6) Ate Er 
Bp 

= 40 

tJ 

© 30 
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TEST CIRCUIT 
1. Circuit current Icc 
Offset voltage Vio 





2. Common mode rejection ratio CMRR 
Common input voltage width Vcmmax) 





Units Resistance : Q 
Capacitance : F 


3. Voltage gain Gv Channel separation CS 
Maximum output voltage Vom Output noise voltage VNo 
Total harmonic distortion THD 


100k o + VCC 


; 1.8k 22u+ + | 
Min ee HH3) ah aoe 6 VouT 
VNO 

1 Bk 2.2 + © _ M5280 Or ie «|B 

a a O 
VNO 

®® © Co 
oh + 
100k UT 470u UT 470 uw 


777 
xx Insert BPF 20Hz to 30kHz wile measuring the VNO. 


Units Resistance : Q 
Capacitance : F 
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APPLICATION EXAMPLE 


CD, TAPE DECK GND ISOLATOR AMP 
OR TUNER M5280L, P, FP POWER AMP — 


o VCC = 12V 


SI, 


BODY GND BODY GND 





Units Resistance : Q 
Capacitance : F 


PIN DESCRIPTION 


Function 


OUT1 Output 1 This output terminal is biased to Vec/2 (DC), therefore, you must use 
a coupling capacitor of cutting the DC. 


Connected to the input side GND (i.e. Tuner or Deck) through capacitor C2. 
@ Vu Mid-point 1 Bias this terminal (Vcc/2) using an external resistor to obtain the 
output of Vcc/2. 
This input terminal is biased to Vcc/2 (DC), therefore, you must use 
INJ Input 1 
a coupling capacitor for cutting the DC. 
To be connected to the output side GND (i.e. power amplifier). 


This input terminal is biased to Vcc/2 (DC), therefore, you must use 


a coupling capacitor for cutting the DC. 


Mid-point 2 To be connected to the output side GND(i.e. power amplifier) through capacitor Cé. 
OUT? Suaput 2 This input terminal is biased to Vcc/2 (DC), therefore, you must use 
a coupling capacitor for cutting the DC. 
Ae pawee-supol Provide the single power source from a battery, etc. 
Generally, 12V or 24V will be supplied. 
| This capacitor removes the DC element. 
Ci,C7 Output coupling capacitor , . 
ocr P ee eee Generally, the capacitance of 10uF is selected. 


: ; it . 
input eouplageeanacnoE This capacitor removes the DC element 


Generally, the capacitance of 2.2uF is selected. 












































This capacitor output in-phase signal with one-time of gain. You should select 
a proper value while taking the low range frequency of the common mode 
rejection ratio into consideration.(See the relevant graph.) 


Capacitor for input signal 
grounding 
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PRINCIPLE OF OPERATIONS 


Since the car audios use the body as the ground, noise 
generated by other electric units flows into the power 
amplifier as the noise current. M5280 removes this noise by 


Flow of noise in an audio set 
ees Rt 
Leh o i 
of 
7 


I 
A 
| 
| 
| 






re 
oo 


CarBody a eee 


NOISE (en) 


lf M5280 is not used, noise will be input directly to the 
power amplifier. If it is used, the noise will be removed (or 
decreased) by the in-phase input rejection characteristics of 
the operational amplifiers R-B and L-B. 


PRINCIPLE OF REMOVING THE NOISE 

The following describes how to remove the noise using a 
channel (Loch). The equivalent circuit of. the Lch can be 
written as follows because the operational amplifier L-A is 
an: input buffer. 





eo : Output voltage 
ei, e2: Noise voltage 


using the in-phase input rejection characteristics of the 
operational amplifier. The following describes the principle of 
the operation for removing the noise. 


POWER Amp 


CarBody 
To find the output voltage, 
Vi = Ra/ (R3 + Ra) « e2 TETERELECEPESERESEREE EERE EE Te ee eee @ 
. R2 Ri + R2 
=- ~~ oe os eS Ye Vi as osldeg:farigsas'e we ayesel aleotat ela Ose te Jaieue ayeceiecaceie'e Suataieee lens 
ss Ri Ri ® 
From the above equations, Go becomes as follows: 
Go = - Re e1 + Ri + Re . _ Ra e2 
oR Ri R3 + Ra 
R2 RiRa — ReR3 
=—--——- = + = 
Ri i Ri (R3 + Ra) "s 


If the following is true, the noise output voltage eo is not 
generated. 


_ Ri _ R3 - 
Ri - Ra = Re Rs Ce Ra @ e2 


However, @o will be generated due to the matching 
accuracy of resistors Ri/R2/ and R3/Ra4, noise voltage 
difference, and the error of operational emplifiers. 

M5280 shows the removable noise voltage (eo) level as 
follows : | 

CMRR = 20 log (€0/ei) (= ei = eo) 


Thus, M5280 guarantees CMRR 2 37cB. 
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DESCRIPTION 


MITSUBISHI SOUND PROCESSOR ICs 


TAPE PROGRAM SELECTOR CIRCUIT 


M51143AL 


The M51143AL is a semiconductor integrated circuit designed for use as a tape program 


selector with lead-in detection. 


It has a built-in of a limiter amplifier, a signal detector, and a flip-flop circuit to prevent 
misoperation. The blank detector output is an open collector so that it is easy to make 


connections with counter-type integrated circuits. 


FEATURES 

i High-gain limiter amplifier::::-::: Gvo = 69dB typ (f = 1kHz) 

Mi Built-in power-on reset circuit - 

Mi Built-in filter to prevent misoperation due to tape pop noise 

MA built-in flip-flop circuit is used to shape the blank section 
detector output signal 

Mi Minimum operating supply voltages sree 3.5V 


RECOMMENDED OPERATING CONDITIONS 
Supply’ Voltage: ‘ranges sess srsas te tenis Vec = 3.5~15V 
Rated supply voltage eee eee ee ee ee ee ee Vcc = 6V 


SYSTEM CONFIGURATION 


AUDIO NOISE 
SIGNAL REDUCTION 


INPUT 


IN REC OUT 


REC PRE 


DECK B 


PLAY & REC 


Og 


DECK B 
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Outline 8P5 


2.54mm pitch 340mil SIP 
(2.8mm x 19.0mm x 6.4mm) 


M51143AL 


TAPE 
PROGRAM 
SELECTOR 


MUSIC BLANK 
DETECTOR OUTPUT 


MITSUBISHI SOUND PROCESSOR ICs 
M51143AL 


TAPE PROGRAM SELECTOR CIRCUIT 





PIN CONFIGURATION © 


16 | RC CIRCUIT 
NOISE FILTER 
CONTROL INPUT 

GND 
LIMITER AMP OUTPUT 
LIMITER AMP INPUT 


awd 
<< 
oO 
vt 
= 
= 
Lf) 
= 


Outline 8P5 





IC INTERNAL BLOCK DIAGRAM 
LIMITER AMP OUTPUT RC CIRCUIT Vcc OUTPUT 


LIMITER AMP INPUT (1 yes SWITCH 
A CIRCUIT 
7 






LIMITER AMP 
i;  Vec 
CONTROL INPUT (4) NEUTRAL! ZATION 


CONTROL CIRCUIT 


(2) 


GND NOISE FILTER 
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MITSUBISHI SOUND PROCESSOR ICs 


M51143AL 


TAPE PROGRAM SELECTOR CIRCUIT 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°, unless otherwise noted) 
















PEGE 1 SUI VOaR oo oa cell i ete ee et ane ee Og ee 
flo | Output current eo BM Bm 
[Pa | Power disipation | 8 
Taz 25° 
Operating temperature Do ee ee ee ee 
late J], Storage teeter ate a ee 


ELECTRICAL CHARACTERISTICS (Ta = 25°, Vcc = 6V, unless otherwise noted) 











z 
Ri = 2kQ, Re = 750kQ, f = 10kHz 
V2 | 
OL 








"V2 | Switch circuit threshold =| i= 2kQ. r= TOKO, f= 10kHe | 380 | S10 630 | Vims 
Vans | Comparator (1) threshold volage [SS 
lea | Control input charging current —_[| SSS 
Vana | Control input reset comolation vokiags [SCS 
Vics | Noise iter charging current [| —S—~—~—SSS 

ir An aan 


Comparator (2) threshold voltage 
Ru = 1kQ 


TYPICAL CHARACTERISTICS 


THERMAL DERATING CIRCUIT CURRENT VS. 
_ (MAXIMUM RATING) SUPPLY VOLTAGE 


POWER DISSIPATION Pa (mW) 
CIRCUIT CURRENT Icc (mA) 





°9 25 50 75 100 125 °9 2 4 6 8 1012141618 20 


AMBIENT TEMPERATURE Ta (°C) SUPPLY VOLTAGE Vcc (V) 
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M51143AL _ 


_ TAPE PROGRAM SELECTOR CIRCUIT 


















A LIMITER AMPLIFIER VOLTAGE GAIN _ POWER-ON RESET TRANSISTOR ON © 
VS.FREQUENCY "REGION VS. TEMPERATURE 
100 5 a 
PLT = ho 7 
oe Mel S 
CUT TT UT | 8 
SMMC TMT 
2 RETIN < Ft | 
PRESS) pe 
(5 2 / 
Sr »§ YY YT 
cope 8 VA 
LU PEE TE ET Se ee ale 
100 °° 1k 10k» 100k TM mee we ee ae ae | 
FREQUENCY # (Hz) AMBIENT. TEMPERATURE Ta (°C) 
SWITCH CIRCUIT THRESHOLD ~ CONTROL INPUT CHARACTERISTICS 
> VOLTAGE VS. TEMPERATURE S VS. TEMPERATURE 
E z 
€ A < 
= © 2 
© = 3 
: Z 8 E 
“ = Gi 
> = i 
S s i 3 
< © 
Z Pe 2 
S 2 2 
k <4 
2 5 & 
5-25 0 «25 «50 75 100 2 
| O 
AMBIENT TEMPERATURE Ta (°C) | AMBIENT TEMPERATURE Ta (°C) 


NOISE FILTER CHARACTERISTICS 
VS. TEMPERATURE 


“COMPARATOR (2) THRESHOLD 
VOLTAGE Vins (V) 


CHARGING CURRENT Ics (uA) 





AMBIENT TEMPERATURE Ta (°C) 


| | _MITSUBISHI 
8 - 100 ee ELECTRIC | 


MITSUBISHI SOUND PROCESSOR ICs 


M51143AL 


TAPE PROGRAM SELECTOR CIRCUIT 





OPERATIONAL DESCRIPTION 

1.The start of operation for the blank section detector occurs 
whenever the IC power supply is turned on or whenever 
the control input external switch has been turned off with 
the power applied to the device. 

2.Whenever either of the above conditions occurs, the 
capacitor connected to the control input pin charges, and 
while it is charging to the control input reset completion 
voltage level the output of the control circuit is high, flip- 
fop (1) and (2) are reset, the operation of the switch circuit 
-is disabled and the 
discharges. 

3.After this, the device shifts into the blank section detection 
mode, the input signal is accepted and the output of the 


noise filter external capacitor 


limiter amplifier, when it exceeds the threshold of the 
switch circuit, causes the noise filter capacitor to charge. 
The charge on that capacitor, when it reaches the 
threshold voltage of comparator (2), causes comparator (2) 
output to go high, setting flip-flop (1) and resetting flip-flop 
(2). 

4.When the blank section mode is started, flip-flop (1) 
prevents the false detection of a blank section should the 
startup be happening during a blank section upon turn-on. 
It maintains this state until the first true detection of a 
recorded section at which time it is set and remains set 


TIMING DIAGRAM 


INPUT SIGNAL —|l| 


RC CIRCUIT VOLTAGE 


PROGRAM 


BLANK PROGRAM 


ll 





























































































































NOISE FILTER PIN VOLTAGE 








were ne ee - - - --- - -- -- - 


BLANK DETECTOR OUTPUIT 


@ The section @ is too short to be detected as a true blank section. 


BLANK 


Ht 


for the remaining operations, until the program selection 
mode is ended. This prevention of false blank sections by 
flip-flop (1) is accomplished by turning transistor Q2 on. 

5. When flip-flop (1) is set, the output Q of it goes low, flip- 
flop (2) is reset and its output Q goes low, turning 
transistor Q3 on, causing the external capacitor attached 
to the noise filter pin to discharge. | 

6.When the tape is passing through a recorded selection, the 
operation of the switch circuit is such that the transistor 
Q1 turns on and the RC circuit pin goes low. 

7.When a non-recorded, blank section is reached, Q: goes 
off, capacitor Ci discharges at the time constant of the 
R1C1 combination. When the charged voltage reaches 1/2 
Vcc, if the tape is still passing through a non-recorded 
section, a true blank section has been detected and the 
output goes high, setting flip-flop (2). 

8.When flip-flop (2) is set, its output Q goes low, turning 
transistor Qs off, whose open collector output then goes 
high, outputing the information that a blank section has 
been detected. . 

9.The state of the IC returns to step 3 above until the 
selection mode is ended by the circuit connected to the 
ICs output. 


PROGRAM = BLANK 


| 


PROGRAM 


| 


NOISE 

















































































































NMI 





seeleos Vth5 





se cee a ee Seas a es ey a i ee 
se oa a, Saw i eel Seep Se al fh ep tan 


o | 


@ There was a capacitor charge up due to the noise encountereed a ® but the charged voltage did not reach the threshold Vth5, so the 


blank detector output does not invert to a low level. 
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PIN DESCRIPTION 

1.Limiter amplifier input (pin® ) 

The limiter amplifier is a PNP transistor input operational 
amplifier. The pin 1 input corresponds to the inverting 
input of the amplifier. The non-inverting input is biased 
internally to a voltage of 2Vpi (approximately 1.4V), making 
the DC voltage on this pin also approximately 1.4V. The 
voltage gain of the limiter amplifier is determined by the 
ratio of the feedback resistance Rf presented between 
output pin 2 to the input pin and the signal input 
resistance Ri, as expressed in the equation Gv = 20 log (Rr 
/Ri)(dB). The capacitor connected between the input 
resistance and the equalizer amplifier is a DC blocking 
capacitor Ci and forms a high-pass filter in combination 
with the input resistance, which has a cutoff of 1/(2 7 
CiRi). For use with stereo equipment, it is necessary to 
provide mixing, using two input resistors. For this reason, 
a switch must be used to disable the program selection 
function when not required by using either an external 
mechanical switch of NPN transistor switch. If the limiter 
amplifier gain is set to below about 20dB there is a danger 
of it going into oscillation, so a capacitance should be 
connected in parallel with the feedback resistance. 
2.Limiter amplifier output (pin@) 

With a non-inverting input bias of 2Vpi (approximately 1.4V), 
the limiter amplifier output becomes the quiescent value 
about which the output signal switngs. The output varies 
from ground to 4Vpi (approximately 2.8V) and is limited 
to this range by the circuit. Internally, a switch circuit 
consisting of a switch and a comparator is connected to 
this pin. The comparator threshold is set to 3Vbi 
(approximately 2.1V) so that when the limiting amplifier 
output exceeds this level, the transistor Qi is turned on 
simultaneously with the output of a constant charging 
current for the noise filter pin. The diagram illustrates how 
this constant current output begins when the _ limiter 
amplifier output reaches and exceeds the threshold. 
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M51143AL 


TAPE PROGRAM SELECTOR CIRCUIT 





3. RC circult pin (pin ©) 


This pin allows connection of the RC circuit which 
determines the time constant for detection of a true blank 
section on the tape. Since the threshold of the time limit 
detector is set at 1/2 Vcc, the time required to reach 1 
/2Vcc from the equation below becomes CiRi x In2 = 0. 
69CiR1 seconds. 

Note that pop noise occurring before the detector 


threshold has been reached will cause Q1 to turn on and 


cause a momentary discharge of the time constant 
determining capacitor, thus requiring the same _ time 
constant again before the detector output is triggered. This 
effectively lengthens the required time for blank sections 
and could result in blank sections being missed. To prevent 
this, an improvement in the form of a resistor R11 can be 
connected between the junction of Ri and Ci and the RC 
circuit input pin. 


Vcc 
O 


Vcc 


V 





C v=veoc1 -— 
ox CR 


) 





4. Control Input (pin@) 


This pin is provided to ensure reliable operation, whether 
the program selection mode is initialized by a separate 
control switch or simultaneously upon application of power 
to the circuit. For power on operation, transistor Qe iS 
used. It turns on at approximately 1 to 2 volts and 
discharges the externally connected capacitor. For operation 
using a separate control switch, the capacitor is discharged 
when the switch is turned off. After this, the internal 
charging current flows through the capacitor, to charge it 
to the voltage at pin@. When this voltage turns on Q7 


through the diode Di, the reset operation is completed. A 


pin@ voltage of approximately 1.1V will turn on Q7 and 
the charging current is approximately 10uA so that the 
time for the reset operation is given approximately by the 









Vv 
re expression Cr (Vth4/Ic4) is approximately 0.11 <x Cr (uF) 
LIMITER seconds. 
AMPLIFIER °Y° = 
OUTPUT 2VDi ved 
WAVEFORM C 
GND s | | RESET SIGNAL 
| SUPPLY VOLTAGE Q7 
Ics DETECTION SIGNAL® 
NOISE FILTER 
PIN OUTPUT 
CURRENT 


Q SEPARATE 
CONTROL SWITCH 
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5. Noise filter (pin ©) 
The noise filter pin is provided to prevent the false 
interpretation of pop noise as the start of a new program. 
In actual operation, a charging current is provided for an 
externally connected capacitor when a program has been 
detected. When the charging causes the pin voltage to 
reach 2Voi,(approx. 1.3V) comparator (2) operates, as 
indicated in the block diagram. The charging current is 
approximately 1/2 of the static charge current for (Ics) or 
6OuA (refer to section 2) so that the time required for 


this detection is given by the expression which follows. 


Vths 
CN 0.51¢5 


So that the type of pop noise illustrated in the figure at 


+ 0.04 x CN (uF) seconds 


point ® is not falsely detected as a new program, it is 
recommended that a discharging resistance be connected 
in parallel with the external capacitor. Care should be taken 
however, aS the use of a low value of resistance will 
the the 
previously described. Note also that, depending upon the 


lengthen time required for reset operation 
input signal level, the effective charging current may fall 
below 1/2 (50% duty cycle), thereby requiring more time 


for detection. 


APPLICATION EXAMPLE 


fee ee 
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TAPE PROGRAM SELECTOR CIRCUIT 





6. Output (pin @) 


This pin is used to output the signal indicating that the 
section between programs has been detected. It is 
implemented in open collector connection with an NPN 
transistor. When detection occurs, the transistor is turned 
off, driving the output high by virtue of the externally 
connected pull-up resistor. The timing of the output of the 
detector is such that it goes high when passing from a 
recorded program into a blank unrecorded section to a 
program section after the time constant determined by the 
noise filter pin external components. For this reason, the 
amount of time that the detector output is high is almost 
completely determined by the amount of time the recorded 
tape has devoted to blank spaces (unrecorded areas). If 
there is the danger of miscounting the blank areas because 
of the 
misoperation protection must be provided. Also, for cycling 


length of the detected output, some sort of 


of the detector upon powering up the IC, the transistor Q5 
is off for supply voltages in the range O through O.8V. For 
the case where the load resistance is applied to an already 
powered up power supply, after the output voltage transits 
program selection operation 
begins, If the load resistance power source is the same as 
that for this IC, the maximum startup error operation high- 


from high to low, normal 


level output voltage will be about O.8V. 


M51143AL 


O Vcc (6V) 
’ k- x + RL + 
Ci Ri s 2 3 aE AF Cy 77 100u 
LO yy = 
TO | |6_6 
EQ AMPLIFIER R Ww = 
OUTPUT Ci | bea8 
© © C) 
FF/REW BLANK SECTION 
DETECTOR OUTPUT 
© ©) 
PROGRAM 
SELECTOR 2Z23.3u 
SWITCH Units Resistance: Q 
Capacitance : F 
Rf 


@ The limiter amplifier gain is determined by the relationship Gv = 20log [ [—] (dB) 

@To compensate for variations in the limiter amplifier output level and in the switch circuit threshold levels, it is desirable to make the feedback 
resistance value variable. 

@For this example, operation of the program selector occurs whenever both the program selector switch and FF Rewind switches are both off. 

@ The blank section detector output is high when a blank section has been detected. 
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5665 Plaza Drive 

Cypress, CA 90630-0007 
Telephone: (714) 236-6270 
Facsimile: (714) 236-6184 


ROCKY MOUNTAIN 

Mitsubishi Electronics America, Inc. 
1113 Spruce Street, Suite 503 
Boulder, CO 80302 

Telephone: (303) 546-6300 
Facsimile: (803) 546-6242 


NORTHERN 

Mitsubishi Electronics America, Inc. 
9800 Bren Road East, Suite 243 
Minnetonka, MN 55343-9671 
Telephone: (612) 938-7779 
Facsimile: (612) 938-5125 


NORTH CENTRAL 

Mitsubishi Electronics America, Inc. 
800 N. Bierman Court 

Mt. Prospect, IL 60056 

Telephone: (708) 298-9223 
Facsimile: (708) 803-4224 


SOUTH CENTRAL 

Mitsubishi Electronics America, Inc. 
9000 Royal Lane 

Irving, TX 75063 

Telephone: (214) 929-0046 
Facsimile: (214) 929-5363 


NORTHEAST 

Mitsubishi Electronics America, Inc. 
200 Unicorn Park Drive 

Woburn, MA 01801 

Telephone: (617) 937-4300 
Facsimile: (617) 938-1075 


MID-ATLANTIC 

Mitsubishi Electronics America, Inc. 
800 Cottontail Lane 

Somerset, NJ 08873 

Telephone: (908) 469-8833 
Facsimile: (908) 469-1909 


SOUTH ATLANTIC 

Mitsubishi Electronics America, Inc. 
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